A systematic revision of Atlantic tonguefishes (Symphurus: cynoglossidae: pleuronectiformes) with a preliminary hypothesis of species group relationships by Munroe, Thomas A.
W&M ScholarWorks 
Dissertations, Theses, and Masters Projects Theses, Dissertations, & Master Projects 
1987 
A systematic revision of Atlantic tonguefishes (Symphurus: 
cynoglossidae: pleuronectiformes) with a preliminary hypothesis 
of species group relationships 
Thomas A. Munroe 
College of William and Mary - Virginia Institute of Marine Science 
Follow this and additional works at: https://scholarworks.wm.edu/etd 
 Part of the Biology Commons 
Recommended Citation 
Munroe, Thomas A., "A systematic revision of Atlantic tonguefishes (Symphurus: cynoglossidae: 
pleuronectiformes) with a preliminary hypothesis of species group relationships" (1987). Dissertations, 
Theses, and Masters Projects. Paper 1539616786. 
https://dx.doi.org/doi:10.25773/v5-pe1w-6546 
This Dissertation is brought to you for free and open access by the Theses, Dissertations, & Master Projects at W&M 
ScholarWorks. It has been accepted for inclusion in Dissertations, Theses, and Masters Projects by an authorized 
administrator of W&M ScholarWorks. For more information, please contact scholarworks@wm.edu. 
INFORMATION TO USERS
While the most advanced technology has been used to 
photograph and reproduce this manuscript, the quality of 
the reproduction is heavily dependent upon the quality of 
the material submitted- For example:
•  Manuscript pages may have indistinct print. In such 
cases, the best availahle copy has been filmed.
•  Manuscripts may not always be complete. In such 
cases, a note will indicate that it is not possible to 
obtain missing pages.
•  Copyrighted material may have been removed from 
the manuscript. In such cases, a note will indicate the 
deletion.
Oversize materials <e.g., maps, drawings, and charts) are 
photographed by sectioning the original, beginning at the 
upper left-hand corner and continuing from left to right in 
equal sections with small overlaps. Each oversize page is 
also film ed as one exposure  and is available, for an 
additional charge, as a standard 35mm slide or as a 17"x 23” 
black and white photographic print.
Most pho tographs rep roduce  acceptably on positive 
microfilm or microfiche but lack the clarity on xerographic 
copies made from the microfilm. For an additional charge, 
35mm slides of 6”x 9” black and white photographic prints 
are available for any photographs or illustrations that 
cannot be reproduced satisfactorily by xerography.

O rder N u m b er ST1S954
A system atic revision o f Atlantic tongue fishes (Sympfcurus: 
Cynogioaaidat: PUurontctiformts) w ith a preliminary hypothesis 
of species group relationships
Munroe, Thomas Allan, Ph.D.
The College of W illiam and Mary, 1987
C opyrigh t ©10SS fay M u n ro e , Thom e* A llan . All right* reserved.
U MI
300 N, Zccb Rd,
Ann Affaor, Ml 48106

PLEASE NOTE:
in all c a se s  this material has been filmed in the  best possible way from the  available copy. 
Problems encountered with this docum ent have been identified herewith a  ch eck  mark, V
1. Glossy photographs or pages y
2, Co lo red i II ustratio n s , pa per or pri n t_______
3. Photog raphs with dark back g rou nd
4. I llu s tra tio n sa rep o o rco p y .______
5, Pages with b lack m arks, n ot ori gl nai co py _
6. Pri nt shows th ro ug h as 1 he re is text on bot h sides o f pag  e  _
7. Indistinct, broken o r  small print on several pages _ _ j /
8. Print exceeds m argin requirem ents  __ _
9. Tightly bound copy with print lost in sp in e_______
10. Computer printout pages with indistinct print _
11. Pagefs}____________ lacking when material received, and  not available from school o r
author.
12. P age(s)____________ seem to be missing in numbering only as text follows,
13. Two pages n u m b ered  , Text follows,
14. Curling and wrinkled p a g e s______






A SYSTEMATIC REVISION OF ATLANTIC TONGUEFISHES f SYMPRURUS: CYNOGLOSSIDAE 
PLEURONECTI FORMES) WITH A PRELIMINARY HYPOTHESIS OF SPECIES GROUP
RELATIONSHIPS
A D i s s e r t a t i o n  
P r e s e n t e d  To 
The F a c u l t y  o f  t h e  Schoo l  o f  M a r in e  S c i e n c e  
The C o l l e g e  o f  W i l l i a m  and  Mary i n  V i r g i n i a
In P a r t i a l  F u l f i l l m e n t  
Of t h e  R equ i rem en ts  f o r  the  D e g r e e  o f  
Doc tor  o f  P h i l o s o p h y
by
Thomas A, Munroe 
1987
a p p r o v a l  s h e e t
Thi s  d i s s e r t u L i o n  i s  s u b m i t t e d  In p a r t i a l  f u l f i l l m e n t  
d i e  r e q u i r e me n t s  f o r  the  d e g r e e  » f
Doctor  o f  P h i l o s o p h y
T ho mils Al l an Monroe
App rovedi  December  19B6
>fuhn A) M u s i c k ,  C o- ^ j / ia im an
Me r r i n e r ,  CuKQhairman






T h i s  s tudy  i s  d e d i c a t e d  to  Donna and David H u n r o e . T h e i r  e n c o u ra g e m e n t  
and  s u p p o r t  d u r i n g  the  c o u r s e  o f  t h i s  work h e l p e d  me t o  m a i n t a i n  my s e n  f t y .  
Of a l l  t h e i r  c o n t r i b u t i o n s ,  the  most  i m p o r t a n t  was t h a t  t h e y  s a c r i f i c e d  
t h e i r  t ime  f o r  me, and tirae c a n  n e v e r  be r e p a i d .
I  i i
►
TABLE OF CONTENTS
ACKNOWLEDGMENTS................................................................................................................ v i l
LIST OF TABLES..................................................................................................................  xvi
LIST OF FIGURES........................................................................................................... x x v i i i
ABSTRACT................................................................................................    xxxv l
PROLOGUE . , . .......................................................  x x x v i i i
CHAPTER 1. INTRODUCTION........................................................   2
CHAPTER 2. HISTORICAL REVIEW.......................................................................  7
CHAPTER 3. MATERIALS AND METHODS.............................................................  16
CHAPTER 4 . 0 ,  PHYLOGENETIC POSITION OF CYNOGLOSSIDAE..................... 36
CHAPTER 4 . 1 ,  DESCRIPTION OF THE FAMILY CYNOGLOSSIDAE..................  39
CHAPTER 4 , 2 .  DESCRIPTION OF THE SUBFAMILY CYNOGLOSSINAE  42
CHAPTER 4 , 3 .  DESCRIPTION OF THE SUBFAMILY SYMPHURINAE................ 44
CHAPTER 4 . 4 .  SYNONYMY OF THE GENUS SYMFHURUS...................................... 47
CHAPTER 4 , 5 ,  DESCRIPTION OF THE GENUS SYMPHURUS..............................  49
CHAPTER 5, INTERDIG1TATION PATTERNS AND SPECIES GROUPS  53
CHAPTER 6 . 0 .  SYSTEMATIC REVISION OF ATLANTIC SYMPHURUS.............  87
CHAPTER 6 . 1 .  1 - 2 - 2 - 2 - 1  AND 1 - 2 -2  ID PATTERN SPECIES..................... 99
SYMFHURUS VANKELLEAE.................................................................  99
SYMFHURUS LIGULATUS....................................................................  110
SYMPHURUS NEBUL0SU5....................................................................  125
1 v
CHAPTER 6 . 2 .  DWARF SPECIES WITH 1 - 3 - 2  ID PATTERN..............................  133
SYMPHURUS ARAWAK.............................................................................  133
SYMPHURUS RHYTISKA........................................................................  1*5
UNDESCRIBED SPECIES A . ..............................................................  153
UNDESCRIBED SPECIES B ........................................................ , . . .  161
CHAPTER 6 , 3 .  1 - 3 - 2  SPECIES WITH A BLACK PERITONEUM........................  167
SYMFHURUS GINSBURCI.....................................................................  167
UNDESCRIBED SPECIES C ....................................................  179
SYMFHURUS NICRESCENS...................................................................  190
SYMPHURUS PUSILLUS........................................................................  209
SYMFHURUS FELICANUS.....................................................................  219
SYMPHURUS HARGINATUS...................................................................  229
SYMFHURUS PIGER................................................................................ 2*0
CHAPTER 6 . 4 .  1 - 3 - 3  ID PATTERN SPECIES........................................................  256
SYMFHURUS NORMAN I ..........................................................................  256
SYMPHURUS TREWAVASAE....................................................  266
CHAPTER 6 . 5 .  1 - 4 - 2  ID PATTERN SPECIES........................................................ 277
SYMFHURUS KYAROPTERYGIUM.........................................................  278
SYMPHURUS MINOR................................................................................ 288
SYMFHURUS PARVUS.............................................................................  302
SYMFHURUS 0MMASFILU5...................................................................  315
CHAPTER 6 . 6 .  1 - 4 - 3  ID PATTERN SPECIES WITH 10 CAUDAL R A Y S . . . .  323




CHAPTER 6 . 6  1 - 4 - 3  ID PATTERN SPECIES WITH I I  CAUDAL R A Y S . . . .  337
SYMPHURUS VRQSPimS..................................................... 3S?
CHAPTER 6 . 7 .  1 - 4 - 3  ID PATTERN SPECIES WITH 12 CAUDAL R A Y S . . . .  400
SYMPHURUS F1AGUSIA........................................... .............................  403
SYMFHURUS CIVITATIUM...................................................................  425
SYMPHURUS TESSELLATUS........................................................................  4 4 2
UNDESCRIBED SPECIES D.................................................................  469
UNDESCRIBED SPECIES E .................................................................  4B2
CHAPTER 6 , 8 .  ARTIFICIAL KEY TO EASTERN ATLANTIC SYMPHURUS . . . .  492
CHAPTER 6 .9 ,  ARTIFICIAL KEY TO WESTERN ATLANTIC SYMPHURUS . . . .  494
CHAPTER 7 . 0 .  DISCUSSION...........................................................................  500
APPENDIX................................................................................................................  556




T h i s  p r o j e c t  would have b e e n  a m i s e r a b l e  f a i l u r e  I f  n o t  f o r  t h e  
e f f o r t s ,  c o o p e r a t i o n ,  p a t i e n c e ,  u n d e r s t a n d i n g  and enc o u ra g e m e n t  o f  a l a r g e  
number o f  p e o p l e .  Any s u c c e s s  t h a t  t h i s  s t u d y  e n jo y s  c o u l d  n o t  have been 
p o s s i b l e  w i t h o u t  t h e i r  c o n t r l b u t i v e  e f f o r t s .  Most o f  t h e  pe o p le  l i s t e d  
below k i n d l y  and v o l u n t a r i l y  a s s i s t e d  w i t h  v a r i o u s  a s p e c t s  o f  t h i s  p r o j e c t .  
P e rh ap s  o n l y  1 a l o n e  can r e c o g n i z e  t h e  f u l l  measure  o f  t h i s  a s s i s t a n c e  bu t  
i t  s h o u l d  be  e m p h a s i z e d  t h a t  the  c o n t r i b u t i o n  o f  t h o s e  p e o p l e  l i s t e d  below 
i s  g r e a t  I n d e e d .  I t  i s  w i t h  p l e a s u r e  t h a t  I e x t e n d  my g r a t i t u d e  t o  t h e i r  
e f f o r t s .
T h e i r  i s  no p a r t i c u l a r  a t t e m p t  t o  e v a l u a t e  the  c o n t r i b u t i o n s  o f  v a r i o u s  
pe o p le  b e c a u s e  e a c h  c o n t r i b u t i o n  was I m p o r t a n t  i n  i t s  own way. For  the most 
p a r t ,  I have  l i s t e d  p e o p l e  and  t h e i r  c o n t r i b u t i o n s  i n  a somewhat 
c h r o n o l o g i c a l  o r d e r ,  a t  l e a s t  a s  much a s  I can  remember them. I f  I have 
o v e r l o o k e d  t h e  h e l p  o f  anyone ,  I r e g r e t  t h e  o v e r s i g h t .
I n  a  p e r v e r s e  s o r t  o f  way,  I guess  I owe the  p e r s o n  who s a b o t a g e d  my 
f i r s t  d i s s e r t a t i o n  p r o j e c t  { c l e a r l y  the  work o f  t h e  I n s i d i o u s  R a tn o s e )  my 
d e e p e s t  a p p r e c i a t i o n .  I t  was t h r o u g h  t h i s  hand iw ork  t h a t  I s h i f t e d  
i n t e r e s t s  f rom f i e l d  e c o lo g y  t o  s y s t e m a t i c s . C ' e s t  l a  v i e .
I wou ld  l i k e  t o  t h a n k  t h e  members o f  my c o m m i t t e e ,  e s p e c i a l l y  D r s , John 
M e r r i n e r ,  J o h n  Musick ,  Bruce C o l l e t t e  and M ichae l  W e i n s t e i n  f o r  p r o v i d i n g  
innum e rab le  s e r v i c e s  a s  c om m it t ee  members. John  M e r r i n e r ,  as  comm it tee  
ch a i r m a n ,  was p a r t i c u l a r l y  u n d e r s t a n d i n g  in  my e a r l y ,  aomewhat t u m u l tu o u s ,  
g r a d u a t e  s t u d e n t  c a r e e r .  Through h i s  p a t i e n c e ,  u n d e r s t a n d i n g  and
v Li
c o n s i d e r a t i o n ,  h e  p r o v i d e d  t h e  m os t  i m p o r t a n t  c o n t r i b u t i o n  t o  t h i s  s t u d y  i n  
t h a t  h e  p r o v i d e d  a  s e t t i n g  i n  w h i c h  I was a l l o w e d  t o  d e v e l o p  a n d  m a t u r e  a t  
my own r a t e .  T h i s  p o l i c y  was c o n t i n u e d  when J a c k  Musick became c o - c h a i r m a n  
o f  t h e  c o m m i t t e e .  J a c k  Musick  p r o v i d e d  e n c o u r a g e m e n t ,  f i n a n c i a l  a s s i s t a n c e  
and c r i t i c i s m  w h i c h  g r e a t l y  im proved  t h e  s t u d y .  His  e d i t o r i a l  comments  were  
p a r t i c u l a r l y  h e l p f u l  i n  I m p r o v in g  t h e  t h e s i s .  S i n c e  he was t h e  
i c h t h y o l o g i s t  n e a r  a t  hand ,  h e  q u i t e  o f t e n  had  t o  l i s t e n  ( a t  l e a s t  I  t h o u g h t  
he was l i s t e n i n g )  t o  my s e e m i n g l y  d a i l y  a n x i e t y  a t t a c k s  o r  s e t b a c k s  and  
though  he p r o b a b l y  had  good r e a s o n  t o ,  he was k i n d  enough  n o t  t o  q u e s t i o n  my 
s a n i t y ,  a t  l e a s t  n o t  i n  my p r e s e n c e .  Bruce  C o l l e t t e  o f f e r e d  much a s s i s t a n c e  
r e g a r d i n g  t h e  m e t h o d o lo g y  p r a c t i c e d  by s y s t e m a t i c  i c h t h y o l o g i s t s  H i s  t a s k  
was p e r h a p s  t h e  m os t  d i f f i c u l t  and r e q u i r e d  c o n s i d e r a b l e  p a t i e n c e .  I w o u ld  
l i k e  t o  t h a n k  B r u c e  f o r  h i s  e n c o u r a g e m e n t ,  c r i t i c a l  r e a d i n g s  o f  t h e  t h e s i s  
and  c o n s t r u c t i v e  c r i t i c i s m  i n  i m p r o v i n g  t h e  m a n u s c r i p t .  Mike W e i n s t e i n  was 
p a r t i c u l a r l y  h e l p f u l  e a r l y  on i n  t h i s  s t u d y  i n  h i s  e n c o u r a g e m e n t  a n d  h i s  
d i s c u s s i o n s  on d e v e l o p i n g  an i n t e l l e c t u a l  a p p r o a c h  to  s c i e n t i f i c  
m e th o d o lo g y .  Mike a lw a y s  had t im e  f o r  h i s  s t u d e n t s  and I  was no e x c e p t i o n ,  
He seemed a lw a y s  t o  have  t im e  t o  an sw er  q u e s t i o n s  o r  t o  d i s c u s s  v a r i o u s  
r e s e a r c h  t o p i c s .  Dr.  Jo h n  Boon, I n  h i s  r o l e  as  a n  o u t s i d e  c o m m i t t e e  member,  
was i d e a l  i n  p r o v i d i n g  a p r o p e r  b a l a n c e  o f  a c a d e m ia  and  p r a g m a t i s m .
T h e re  were a  number o f  f e l l o w  s t u d e n t s  and  c o l l e a g u e s  a t  VIMS who 
p r o v i d e d  a u n i q u e  o p p o r t u n i t y  b o t h  f o r  a s o u n d i n g  b o a rd  a n d  a  d i s c u s s i o n  
g ro u p  on c u r r e n t  p r o b le m s  i n  s y s t e m a t i c  i c h t h y o l o g y .  In  no p a r t i c u l a r  
o r d e r ,  t h e  "boys  i n  t h e  b a s e m e n t "  i n c l u d e d  Ken S u l a k ,  E r i c  A n d e r s o n ,  G eorge  
S e d b e r r y ,  R i c a r d o  Rosa ,  B i l l  R a s c h l ,  J e f f  G a v o n l , Roy C r a b t r e e ,  J a c q u e
v i i i
C a r t e r ,  John  O lne y  ( a n  h o n o r a r y  member) ,  R i c h a r d  B y l e s ,  J o e  D e a f o s s e ,  Tom 
Sm inkey ,  J im  C a l v o c a r e s e s , P a t  Duncan,  Mike A r m s t r o n g ,  Dave H a t a  and  Dave 
W y a n s k l . The c o m b i n a t i o n  o f  I n t e r e s t s ,  I d e a s  and  p e r s o n a l  p h i l o s o p h i e s  o f  
t h e s e  I n d i v i d u a l s  h e l p e d  t o  p r o v i d e  a n  I n c r e d i b l y  r i c h  e n v i r o n m e n t  i n  which 
t o  p u r s u e  a g r a d u a t e  d e g r e e  i n  i c h t h y o l o g y ,  p e r h a p s  Ken S u l a k ,  more t h a n  
a n y o n e ,  d e s e r v e s  a s p e c i a l  t h a n k s  f o r  h i s  e n c o u r a g e m e n t ,  s u p p o r t  and  
i n s i g h t s  i n t o  t h e  s c o p e  o f  t h e  p r o b le m .  In  l o o k i n g  b a c k  a t  a n  e a r l i e r  
c o r r e s p o n d e n c e  w i t h  Ken, 1 r e a l i z e  how much t h i s  s t u d y  b e n e f l t t e d  by  h i s  
a d v i c e  and c o n s t r u c t i v e  c r i t i c i s m .
I t h an k  Donna Hunroe f o r  t h e  101 d i f f e r e n t  t a s k s , a l l  due  y e s t e r d a y ,  
w h i c h  she  a s s i s t e d  i n  and e s p e c i a l l y  f o r  h e r  p a t i e n c e  and  t o l e r a n c e  i n  
l i v i n g  w i t h  one who s u f e r s  f rom l c h t h y o l o g o s i s . Her  s e c r e t a r i a l  s k i l l s  in  
t y p i n g  l o n g ,  b o r i n g  t a b l e s  w i t h  g r e a t  a c c u r a c y  was a l s o  a p p r e c i a t e d .
T h i s  s t u d y  r e q u i r e d  and  b e n e f l t t e d  g r e a t l y  From t h e  f i n a n c i a l  s u p p o r t  
p r o v i d e d  by t h e  D e p a r tm e n t  o f  F i s h e r i e s ,  D i v i s i o n  o f  F i s h e r i e s  and  t h e  
D i r e c t o r ’s O f f i c e  o f  t h e  V i r g i n i a  I n s t i t u t e  o f  M a r in e  S c i e n c e ,  Q u i t e  t o  my 
s u r p r i s e ,  d u r i n g  t h e  e a r l i e s t  t i m e s  o f  t h i s  s t u d y ,  d e s p i t e  a l m o s t  d e s p e r a t e  
f i n a n c i a l  t im e s  f o r  t h e  I n s t i t u t e  a s  a w h o le ,  s e v e r a l  p e o p l e  w e re  s u c c e s s f u l  
i n  o b t a i n i n g  n e c e s s a r y  f u n d i n g  a l l o w i n g  me t o  t r a v e l  t o  museum c o l l e c t i o n s  
t o  s o r t  t h r o u g h  and  bo r row  c r i t i c a l  m a t e r i a l .  F i r s t  and  f o r e m o s t  among 
t h e s e  were John  M e r r i n e r  and  J a c k  M us ick  who w e re  q u i t e  s k i l l f u l  i n  
c o n v i n c i n g  the  p o w e r s - t o - b e  t o  s u p p o r t  t h e  p r o j e c t .  Herb  A u s t i n ,  and  lat_er 
G e o rg e  G r a n t ,  a l s o  p r o v i d e d  f u n d s  from t h e i r  b u d g e t s  t o  s u p p o r t  v a r i o u s  
a s p e c t s  o f  the  s t u d y .  T h i s  s t u d y  b e n e f l t t e d  t h r o u g h  my a t t e n d a n c e  an d  
p a r t i c i p a t i o n  o f  a n n u a l  m e e t i n g s  o f  t h e  A m e r i c a n  S o c i e t y  o f  I c h t h y o l o g i s t s
and H e r p e t o l o g i s t s .  F i n a n c i a l  s u p p o r t  t o  a t t e n d  t h e s e  m e e t in g s  came from a 
number o f  p l a c e s  r a n g i n g  from D e p a r t m e n t a l  and D i v i s i o n a l  c o f f e r s ,  t o  monies  
from t h e  D i r e c t o r ' s  O f f i c e .  A memorable  t r i p  and  a u n i q u e  o p p o r t u n i t y  i n  
which I p a r t i c i p a t e d  i n  t h e  F i f t h  European  C o n g re s s  o f  I c h t h y o l o g y  in  
S tockho lm ,  Sweden and s t u d i e d  t a n g u e f i s h e s  c u r a t e d  In  s e v e r a l  European 
museums was p r o v i d e d  by combined s u p p o r t  from b u d g e t s  o f  Herb A u s t i n ,  George 
G ran t  and  F ra n k  P e r k i n s  o f  VIMS and t h e  S t u d e n t  C o n f e r e n c e  Fund o f  W il l i am 
and Mary C o l l e g e .
A d d i t i o n a l  f i n a n c i a l  s u p p o r t  f o r  t h i s  p r o j e c t  was p r o v i d e d  by the  Raney 
Fund, Sigma XI and W i l l i a m  and Mary Minor  R e s e a r c h  G r a n t s .
For  s t a t i s t i c a l  a d v i c e  and t u t e l a g e ,  I e x t e n d  ray a p p r e c i a t i o n  to  Dr.
Jo e  Loesch  o f  VIMS who, d e s p i t e  my i n e p t i t u d e  f o r  m a t h e m a t i c s ,  p a t i e n t l y  
e x p l a i n e d  t h e  r e q u i r e m e n t s  f o r  p r o p e r  s t a t i s t i c a l  a p p l i c a t i o n s .  Pe rhaps  
some medal  o r  award s h o u l d  go t o  J o e  D e s f o s s e  o f  VIMS. He s h a r e d  t h e  o f f i c e  
w i t h  t h e  com pute r  t e r m i n a l  on which I  c u t  my t e e t h .  He was e x t r e m e l y  
h e l p f u l  and  q u i t e  t o l e r a n t  ( f o r  t h e  most  p a r t )  r e g a r d i n g  an e n d l e s s  s t r i n g  
o f  q u e s t i o n s  on c o m p u te r s  and e s p e c i a l l y ,  d i s c r i m i n a n t  f u n c t i o n  a n a l y s i s .  
( J o e  m igh t  be the  o n l y  o t h e r  p e r s o n  a s  happy  a s  me t o  s e e  t h i s  s t u d y  e n d ) .
S e v e r a l  I n d i v i d u a l s  p r o v i d e d  t r a n s l a t i o n s  o f  s c i e n t i f i c  a r t i c l e s ,  I 
t h a n k  R i c a r d o  Rosa,  C a s s l a n o  Ne to ,  Maura J a n s e n ,  L ino G a l l o  and Jerome 
LePayre  f o r  t h e i r  s e r v i c e s ,
The l o a n  o f  sp e c im en s  i s  what  made t h i s  s t u d y  p o s s i b l e  In  the  f i r s t  
p l a c e .  I would  l i k e  t o  t h a n k  the  f o l l o w i n g  c u r a t o r s  and s u p p o r t  s t a f f  who 
p r o v i d e d  spe c im ens  so  n e c e s s a r y  f o r  s u c c e s s f u l  c o m p l e t i o n  o f  t h i s  s tu d y .
For l o a n  o f  s p e c im en s ,  a s s i s t a n c e  I s  acknowledged  to  Dr, H, Boschung,
U n i v e r s i t y  o f  Alabama;  Dr ,  R o b e r t  L, Sh ipp ,  U n i v e r s i t y  o f  S o u t h  A la ba m a ;  Dr. 
G. N e l s o n ,  Am er ican  Museum o f  N a t u r a l  H i s t o r y ,  Hew Y o rk ;  Dr .  W. F. S ra l t h -  
V an lz  and  W, S a u l ,  Academy o f  N a t u r a l  S c i e n c e s  o f  P h i l a d e l p h i a ,  F e n n s y I v a n i a  
f o r  t h e i r  many c o u r t e s i e s  d u r i n g  my v i s i t  a t  t h e  Academy; H r ,  Mark 
M c C r o u th e r ,  A u s t r a l i a n  Museum, Sydney who p r o v i d e d  r a d i o g r a p h s  o f  t y p e s  anti 
a d d i t i o n a l  P a c i f i c  t o n g u e f i s h e s ; Dr. J - F  G osse ,  I n s t l t u t  R o y a l  d e s  S c i e n c e s  
N a t u r a l e s  de B e l g i q u e ,  B r u s s e l s ;  Dr,  C. A. S. d e L u c e n a ,  MCPURGS, B r a z i l ;  Dr . 
R. 5, Roau ,  U n l v e r s i d a d  F e d e r a l  de P a r a i b a ,  B r a z i l ;  Dr .  L. N, Chao,  R i o  
Grande do S u l  U n i v e r s i t y ,  B r a z i l ;  Dr .  N. A, M e nez e s ,  Huseu  Z o o l o g i e ,  
U n l v e r s l d a d e  de Sao P a u l o ,  B r a z i l ;  D r s , V. Eschmeyer  a n d  M. E r i c  A n d e r s o n ,  
C a l i f o r n i a  Academy o f  S c i e n c e s ,  San F r a n c i s c o ;  D r s ,  D, F.  M a r k l e  and  K. 
S u l a k ,  A t l a n t i c  R e f e r e n c e  C e n t r e ,  S t ,  Andrews,  Canada;  D r s .  D, S.  M c A l l i s t e r  
and B. W, Goad, N a t i o n a l  Huseunis o f  Canada,  O t t a w a ;  Dr .  J .  N i e l s e n ,  
Kobenhavns  U n l v e r s i t e t ,  Copenhagen ,  p r o v i d e d  s p e c i m e n s  f o r  s t u d y  and 
p r o v i d e d  w o r k s p a c e  a n d  l o d g i n g  d u r i n g  my v i s i t  t o  t h e  ZMUC; Dr.  A. Edw ards ,  
U n i v e r s i t y  o f  N e w c a s t l e  upon  Tyne, b o t h  f o r  t h e  s p e c i m e n  o f  a n  u n d e s c r i b e d  
s p e c i e s  a n d  t h e  p r l v i l e d g e  o f  naming t h i s  s p e c i e s ;  D r s .  R. K. J o h n s o n  a n d  D. 
J .  S t e w a r t ,  F i e l d  Museum o f  N a t u r a l  H i s t o r y ,  C h i c a g o ,  f o r  l o a n  o f  s p e c i m e n s ;  
Mr, C. S p u r r i e r ,  F i e l d  Museum o f  N a t u r a l  H i s t o r y  f o r  l o c a t i n g  o b s c u r e  
r e f e r e n c e s ;  Dr. J .  E, D a r o v e c  and J ,  C. G a r t n e r ,  F l o r i d a  D e p a r t m e n t  o f  
N a t u r a l  R e s o u r c e s ,  S t .  P e t e r s b u r g ;  Dr .  C. R i c h a r d  R o b i n s ,  U n i v e r s i t y  o f  
Miami, g e n e r o u s l y  a l l o w e d  me t o  b o r r o w  n e a r l y  t h e  e n t i r e  h o l d i n g s  o f  
t o n g u e f i s h  from t h e  c o l l e c t i o n ;  Dr. S. A. B o r t o n e ,  U n i v e r s i t y  o f  V e s t  
F l o r i d a ;  Dr .  C, R. G i l b e r t ,  G, H, B u r g e s s  and  J .  B. M i l l e r ,  U n i v e r s i t y  o f  
F l o r i d a ,  f o r  s p e c i m e n s ,  e c o l o g i c a l  i n f o r m a t i o n  a c c o m p a n y in g  c o l l e c t i o n s ;  Mr.
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C. E, Dawson, G u l f  C o a s t  R e s e a r c h  L a b o r a t o r y ,  M i s s i s s i p p i ;  Dr .  T, E,
T a r g e t t ,  f o r m e r l y  o f  Sk idaway I n s t i t u t e ,  G e o r g i a ,  f o r  t h e  g i f t  o f  s m a l l  
s p e c im e n s  o f  £ .  p l a e i u s a : Dr, H~J . P a e p k e , U n l v e r s i t a t  H u m b o ld t ,  B e r l i n ,  f o r  
l o a n  o f  s p e c i m e n  a n d  I n f o r m a t i o n  on S c h n e i d e r ’s d e s c r i p t i o n  o f  £ .  p l a g u s l a : 
Dr. M, S tehm ann ,  l l n l v e r s i t a t  Hamburg, Hamburg;  Dr. C. P a p a c o n s t a n t l n o u , 
I n s t i t u t e  o f  O c e a n o g r a p h i c  and  F i s h e r i e s  R e s e a r c h ,  A t h e n s ,  f o r  t h e  g i f t  o f  
j>, nlgrefiCBTps s p e c i m e n s ;  Dr.  J ,  E. R a n d a l l ,  B e r n i c e  P. B i s h o p  Museum, 
H o n o lu lu ;  Dr .  N. R. M e r r e t t ,  I n s t i t u t e  o f  O c e a n o g r a p h i c  S c i e n c e s ,  Wormley, 
Goda lmlng;  D r s .  R. J .  L a v e n b u rg  and  J ,  A. S e i g a l , Los A n g e l e s  C o u n ty  Museum, 
C a l i f o r n i a ;  Dr. M. Van O i j e n ,  RiJksmuseura v a n  N a t u u r l i j k e  H i s t o r l a ,  L e i d e n ,  
f o r  loan  o f  s p e c i m e n s  and  a s s i s t a n c e  i n  l o c a t i n g  t y p e  s p e c i m e n s  f o r  s p e c i e s  
d e s c r i b e d  by  B l e a k e r ;  Dr.  H. H, D e W i t t ,  U n i v e r s i t y  o f  Maine ,  Orono  who 
p r o v i d e d  t h e  s p e c i m e n  o f  £■ n s b u l o s u s  p h o t o g r a p h e d  f o r  t h i s  s t u d y ;  D r ,  W, L. 
F in k  and K, H a r t e l , Museum o f  C o m p a r a t i v e  Z o o lo g y ,  C a m b r i d g e ,  f o r  l o a n  o f  
s p e c i m e n s ,  r a d i o g r a p h s  and e c o l o g i c a l  i n f o r m a t i o n  on  t h e  t o n g u e f i s h e s  
c u r a t e d  i n  t h e  MCZ; Dr .  R. R. M i l l e r ,  U n i v e r s i t y  o f  M i c h i g a n ,  Ann A r b o r ;  Dr.
F. S c h w a r tE ,  U n i v e r s i t y  o f  N o r t h  C a r o l i n a ;  Mr. G. E, Maul ,  Museu M u n i c i p a l  
do F u n c h a l ,  M a d e i r a ;  D r s ,  D. H e n n s l e y  and J .  Klmmel, U n i v e r s i t y  o f  P u e r t o  
R i c o ;  Joe  Klmmei l o c a t e d  a d d i t i o n a l  s p e c i m e n s  from P u e r t o  R ic o  w h ic h  w ere  
v a l u a b l e  t o  t h i s  s t u d y ;  Dr,  H. Fahay ,  N a t i o n a l  M a r in e  F i s h e r i e s  S e r v i c e ,  
Sandy Hook L a b o r a t o r y ,  New J e r s e y  p r o v i d e d  b o t h  l a r v a l  a n d  a d u l t  m a t e r i a l ;
Dr.  W. D, A n d e r s o n ,  J r .  and J .  F. McKinney,  G r i c e  M a r in e  B i o l o g i c a l  
L a b o r a t o r y ,  C o l l e g e  o f  C h a r l e s t o n ,  S o u th  C a r o l i n a ;  Dr.  S. X. Kannemeyer ,  
J . L . B .  Smith  I n s t i t u t e  o f  I c h t h y o l o g y ,  S o u th  A f r i c a  p r o v i d e d  s p e c i m e n s  and  
r a d i o g r a p h s ;  Dr. J ,  M a t a l l a n a s ,  U n i v e r s i d a d  Autonoma de  B a r c e l o n a ,  S p a i n ;
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Dr,  J - P ,  H a e rm i ,  Museu d ' H I s t o i r e  N a t u r e l l e  de N e u c h a t e l ,  S w i t z e r l a n d ;  Dr. 
S. C. Chen ,  N a t i o n a l  Ta iwan  U n i v e r s i t y ,  f o r  i n f o r m a t i o n  r e g a r d i n g  £ .  
n o v e m f a s e l a t u s : Dr.  J .  McEachran  and  M. E. R e t z e r ,  Texas  A6tM U n i v e r s i t y .  
C o l l e g e  S t a t i o n ;  Mr. J .  C. G o u r l e y ,  C o r p u s  C h r l s t l  S t a t e  U n i v e r s i t y ,  Texas  
f o r  t h e  g i f t  o f  s p e c i m e n s  o f  j>. c i v l t a t l u m : Mr. J .  L a s c a r a ,  f o r m e r l y  o f  
McNeeae S t a t e  U n i v e r s i t y ,  L o u i s i a n a  f o r  g i f t  o f  s p e c i m e n s ;  Ms. N, J .  Brown, 
U n i v e r s i t y  o f  T e x a s ,  A u s t i n  M a r i n e  S c i e n c e s  I n s t i t u t e ,  P o r t  A r a n s a s  Marine  
L a b o r a t o r y ,  T e x a s ;  Dr.  R. D, S u t t k u s ,  T u l a n e  U n i v e r s i t y ,  New O r l e a n s ;  Mr. 
M. R o b b l e e .  U n i v e r s i t y  o f  V i r g i n i a  f o r  g i f t  o f  s p e c i m e n s ;  Dr ,  K. Thomson, 
Bingham O c e a n o g r a p h i c  C o l l e c t i o n ,  Ya le  U n i v e r s i t y ,  C o n n e c t i c u t ,
I  w o u l d  e s p e c i a l l y  l i k e  t o  t h a n k  t h e  f o l l o w i n g  c u r a t o r s  and  c o l l e c t i o n  
m a n a g e r s  who p r o v i d e d  a  g r e a t  number  o f  s e r v i c e s  i n  t h e  I n t e r e s t  o f  t h i s  
s t u d y .  I n  p a r t i c u l a r ,  I  would  l i k e  t o  t h a n k  t h e  c u r a t o r s  i n  c h a r g e ,  Drs .  V
G. S p r i n g e r  and  R, V a r l ,  USNM who a l l o w e d  me t o  u s e  t h e  x - r a y  and  d a r k  room 
f a c i l i t i e s  a t  t h e  USNM. T h i s  s t u d y  c o u l d  n o t  h a v e  b e e n  c o n d u c t e d  i n  s u c h  
d e t a i l  w i t h o u t  t h e  u s e  o f  t h e i r  f a c i l i t y .  A d d i t i o n a l l y ,  I w o u ld  l i k e  to  
t h a n k  t h e  f o l l o w i n g  p e o p l e  a t  t h e  USNM f o r  t h e i r  a s s i s t a n c e  i n  b o r r o w i n g  
s p e c i m e n s ,  l o c a t i n g  l i b r a r y  r e f e r e n c e s ,  and  l o c a t i n g  s t a t i o n  d a t a  an d  o t h e r  
e c o l o g i c a l  i n f o r m a t i o n  a s s o c i a t e d  w i t h  t h e  s p e c i m e n s ;  Drs .  V. G. S p r i n g e r  
a n d  R. V a r l , f o r  p e r m i s s i o n  t o  b o r r o w  s p e c i m e n s ;  Ms, S. J e w e t t  and  Mr. J .  
W i l l i a m s  f o r  a s s i s t a n c e  i n  l o c a t i n g  m a t e r i a l ,  c a t a l o g u i n g  a n d  u s e  o f  t h e  x-  
r a y  f a c I L L t y ;  C, B r u w e l h e l d e ,  A. G e r b e r l c h  and  J .  C l a y t o n  f o r  a n s w e r i n g  a 
m y r i a d  o f  q u e s t i o n s  r e g a r d i n g  c a t a l o g  n u m b er s  and  c o l l e c t i o n  s t a t i o n  d a t a .
Mr. A. W h e e l e r ,  M. H o l l o w a y ,  B e r n i c e  B r e w s t e r ,  J .  Chambers  and  0,  
Crtramen o f  t h e  B r i t i s h  Museum o f  N a t u r a l  H i s t o r y  e x t e n d e d  t h e i r  h o s p i t a l i t y
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a n d  c o o p e r a t i o n  d u r i n g  a l l  p h a s e s  o f  t h i s  s t u d y ,  e s p e c i a l l y  i n  t h e  l o a n  o f  
S p e c i m e n s ,  t h e  c o u r t e s i e s  p r o v i d e d  d u r i n g  my v i s i t  t o  t h e  BM(HH) and i n  
p r o v i d i n g  r a d i o g r a p h s  and  p h o t o g r a p h s  o f  t y p e  s p e c i m e n s .
M. B a u c h o t  a n d  H. D e s o u t t e r ,  Museu N a t i o n a l e  H l s t o i r e  N a t u r e l l e ,  P a r i s ,  
g e n e r o u s l y  p r o v i d e d  l o a n s ,  r a d i o g r a p h s  and  a s s i s t a n c e ,  work s p a c e  an d  
h o s p i t a l i t y  d u r i n g  my v i s i t  a t  t h e  MNHN.
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Drs .  I ,  J .  H, I s b r u c k e r  and H. N i j s s e n ,  U n l v e r s i t e i t  v a n  Amste rdam,  
H o l l a n d ,  a r r a n g e d  f o r  loan  o f  s p e c i m e n s  a n d  p r o v i d e d  c o m f o r t a b l e  
a r r a n g e m e n t s  a n d  k i n d  h o s p i t a l i t y  d u r i n g  my v i s i t  t o  t h e i r  c o l l e c t i o n .
1 wouLd e s p e c i a l l y  l i k e  t o  t h a n k  E r i c  A n d e r s o n  and  J a c k  G a r t n e r  f o r  
c a l l i n g  my a t t e n t i o n  t o  new o r  i n t e r e s t i n g  s p e c i m e n s  c u r a t e d  I n  c o l l e c t i o n s  
u n d e r  t h e i r  c a r e .  E r i c  A nde r son  a l s o  p r o v i d e d  r a d i o g r a p h s  o f  t y p e s  and 
a d d i t i o n a l  s p e c i m e n s .  J a c k  and E r i c  p r o v i d e d  c o m f o r t a b l e  l i v i n g  
a r r a n g e m e n t s  a n d  g o o d  company d u r i n g  my v i s i t s  t o  t h e i r  c o l l e c t i o n s .  I n  
t h i s  r e s p e c t ,  a s p e c i a l  t h a n k s  goes t o  Dan M a r g u l i e s  who p r o v i d e d  a  home 
away from home f o r  me d u r i n g  ray many x - r a y  e x p e d i t i o n s  t o  t h e  USNM.
George B u r g e s s  g e n e r o u s l y  p r o v i d e d  a r r a n g e m e n t s  f o r  me t o  work  i n  t h e  
c o l l e c t i o n  a t  t h e  F l o r i d a  S t a t e  Museum. A d d i t i o n a l l y ,  he p r o v i d e d  c o l o r  
s l i d e s  o f  f r e s h l y  c a u g h t  t o n g u e f i s h e s  w h ic h  a l l o w e d  me t o  make c o m p a r i s o n s  
o f  c o l o r  c h a n g e s  i n  p r e s e r v e d  v e r s u s  l i v e  t o n g u e f I s h e s ,
S e v e r a l  f e l l o w  s t u d e n t s  and a s s o c i a t e s  a t  t h e  V i r g i n i a  I n s t i t u t e  o f  
M ar ine  S c i e n c e  c o l l e c t e d  and  saved  t o n g u e f l s h e s  f o r  me d u r i n g  t h e i r  
p a r t i c i p a t i o n  o n  v a r i o u s  c r u i s e s ,  Thanks  go o u t  t o  Mike  A r m s t r o n g ,  J o e  
D e s f o s s e ,  S t e v e  S m i th ,  Denn i s  Thoney,  Gene B u r r e s o n  a n d  Dave W y a n s k i .
x i v
D enn is  Thoney,  BiLl  J e n k i n s  and Gene Bur r e s  on o f  VIMS g e n e r o u s l y  
p r o v i d e d  a s s i s t a n c e  w i t h  p h o to g ra p h y  and s l i d e  p r e p a r a t i o n  and  more t h a n  
once s a v e d  my neck  d u r i n g  l a s t  m in u te  p r e p a r a t i o n s  f o r  c o n f e r e n c e s .
Mr. R i c a r d o  C a s t r o  a l l o w e d  me t o  p a r a s i t i z e  h i s  t im e  and  s k i l l s  
i n v o l v i n g  spec im en  p h o to g ra p h y  and  p h o t o g r a p h i c  p r i n t  p r e p a r a t i o n  In o r d e r  
to  make p h o t o g r a p h s  o f  t h e  t o n g u e f l s h e s  I n c l u d e d  i n  t h i s  s t u d y .
Dave Ha ta  and Dave Wysnki h e l p e d  immensely In  p r o o f i n g  t h e  f i n a l  d r a f t  
and making  c r i t i c a l  e d i t o r i a l  comments . Thanks go to  H e i d i  B a n f o rd  who 
d o n a te d  h e r  t i m e  and a r t i s t i c  t a l e n t s  i n  p r e p a r i n g  s e v e r a l  f i g u r e s  f o r  t h e  
t h e s i s .
Ms. G l o r i a  Rowe, t h e  s e c r e t a r y  f o r  the  D e pa r tm en t  o f  F i s h e r i e s ,  d e s p i t e  
a f u l l  l oad  o f  o t h e r  r e s p o n s i b i l i t i e s ,  a lways h a d  t ime t o  an sw e r  the  
c o n s i d e r a b l e  number o f  q u e s t i o n s  I  had  in  l e a r n i n g  and u s i n g  t h e  word 
p r o c e s s i n g  p r o c e d u r e s  o f  the VIMS compute r  s y s t e m .  Her a s s i s t a n c e  r e g a r d i n g  
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ABSTRACT
Four o f  29 p r e v i o u s l y  d e s c r i b e d  nom ina l  s p e c i e s  o f  Svmphurus a r e  j u n i o r  
synonyms:  one s u b - s p e c i e s  (£ ,  j ,  p l a g u s l s ) I s  a c c o r d e d  f u l l  s p e c i e s  s t a t u s  
( £ .  t e s s e l l a t u s ) :  two u n d e s c r l b e d  dw ar f  s p e c i e s  a r e  p r e s e n t  i n  t h e  e a s t e r n  
A t l a n t i c ;  t h r e e  new s p e c i e s  were fo u n d  among w e s t e r n  A t l a n t i c  m a t e r i a l ;  and 
s e v e r a l  A t l a n t i c  forms a r e  r e p r e s e n t e d  i n  the  e a s t e r n  P a c i f i c  by c o g n a te  
s p e c i e s .  D e t a i l e d  and e xpanded  d e s c r i p t i o n s ,  d i f f e r e n t i a l  d i a g n o s e s ,  
a r t i f i c i a l  keys  and  u p d a t e d  e c o l o g i c a l  I n f o r m a t i o n  a r e  p r o v i d e d  f o r  29 
s p e c i e s  o c c u r r i n g  In the  A t l a n t i c  Ocean.
P r e l i m i n a r y  e v i d e n c e  b a s e d  upon o s t e o l o g l c a l  c h a r a c t e r s ,  i n c l u d i n g  
i n t e r d i g i t a t l o n  p a t t e r n s  ( ID) o f  d o r s a l  p t e r y g l o p h o r e s  w i t h  n e u r a l  s p i n e s ,  
u r o h y a l  s h a p e ,  c a u d a l  s k e l e t o n ,  d e n t i t i o n  and o t h e r  m o r p h o l o g i c a l  
c h a r a c t e r s ,  i n d i c a t e s  t h e  e x i s t e n c e  o f  e i g h t  s u p r a - s p e c  I f l c  l i n e a g e s  among 
t h e  66 nomina l  s p e c i e s  o f  Svm phurus . S p e c i e s  g r o u p i n g s  a r e  a l s o  s u p p o r t e d  
by z o o g e o g r a p h l c a l  and e c o l o g i c a l  d i s t r i b u t i o n a l  p a t t e r n s .  Seven s p e c i e s  
g r o u p s  a r e  r e p r e s e n t e d  among th e  A t l a n t i c  Svm phurus .
The most  g e n e r a l i z e d  s p e c i e s  group I s  n e a r l y  w or ldwide  i n  d i s t r i b u t i o n  
( a b s e n t  from t h e  e a s t e r n  P a c i f i c ) ,  and  I s  e s p e c i a l l y  d i v e r s e  i n  t h e  Indo-  
F a c i f l c  r e g i o n  (22 nomina l  s p e c i e s ) .  Hos t  members o c c u r  i n  deep (>200 m) 
c o n t i n e n t a l  s h e l f  and s l o p e  h a b i t a t s .  The g roup  i s  c h a r a c t e r i z e d  by h i g h  
c a u d a l  ray  c o u n t s  ( u s u a l l y  1 4 ) .  1 - 2 -2  ID p a t t e r n ,  h i g h  m e r i s t i c  f e a t u r e s ,  
and u s u a l l y ,  s m a l l  t o  m e d i u m - s i z e d , e l o n g a t e  b o d i e s .  Two s p e c i e s
KXXVi
r e p r e s e n t a t i v e  o f  t h i s  group o c c u r  in  the  A t l a n t i c  Ocean (one  each  i n  
e a s t e r n  and w e s t e r n  p a r t s ) ,  A s e c o n d  s p e c i e s  g r o u p  i s  p r e d o m i n a n t  i n  t h e  
A t l a n t i c  Ocean ( o n l y  two s p e c i e s  o c c u r  e x t r a - 1 i m l t a l l y  in  t h e  e a s t e r n  
P a c i f i c ) . Seven s p e c i e s  o c c u r  In  t h e  w e s t e r n  A t l a n t i c  w h i l e  a n o t h e r  f o u r  
a r e  found In  t h e  e a s t e r n  A t l a n t i c .  Members o f  t h i s  group i n h a b i t a t  
m o d e r a t e l y  deep  c o n t i n e n t a l  s h e l f  h a b i t a t s  ( 5 0 - 2 0 0  m). These  s p e c i e s  
p o s s e s s  a 1 -3 -2  ID p a t t e r n ,  12 c a u d a l  r ay s  and  f u l l  d e n t i t i o n  on b o t h  j a w s .
A t h i r d  s p e c i e s  group i s  c om pr i se d  o f  fou r  s p e c i e s  c h a r a c t e r i z e d  by a 1 - 3 - 3  
ID p a t t e r n  and 10 o r  12 cauda l  r a y s ,  Members o f  t h i s  g roup  o c c u r  i n  s h a l l o w  
t o  m odera te  d e p t h s  on t h e  open s h e l f  o f  the e a s t e r n  A t l a n t i c  (one s p e c i e s ) ,  
w e s t e r n  Sou th  A t l a n t i c  (one  s p e c i e s )  and e a s t e r n  P a c i f i c  ( tw o  s p e c i e s ) .  A 
f o u r t h  s p e c i e s  g roup ,  t h o s e  p o s s e s s i n g  a 1 - 4 - 2  ID p a t t e r n ,  I s  c o m p r i s e d  o f  
f o u r  s p e c i e s  t h a t  o c c u r  on ly  i n  t h e  w e s te rn  A t l a n t i c  ( t h r e e  n o r t h  and  one 
s o u th  o f  the  e q u a t o r ) .  Three  o f  t h e  fou r  s p e c i e s  a r e  found  a t  m o d e r a t e  
d e p t h s  (20-80  m) on t h e  open  c o n t i n e n t a l  s h e l f  w h i l e  the  f o u r t h  member 
I n h a b i t s  s h a l l o w ,  s a n d y  a r e a s  i n  s e a g t a s s  b e d s  i n  the  C a r i b b e a n .  A f i f t h  
s p e c i e s  group I s  u n i q u e  t o  the New World; s e v e n  s p e c i e s  o c c u r  i n  t h e  w e s t e r n  
A t l a n t i c ;  e i g h t  in  t h e  e a s t e r n  P a c i f i c .  Members o f  t h i s  g r o u p  occupy 
s h a l l o w - w a t e r  s u b s t r a t e s  from t h e  sho rezone  t o  a b o u t  80 m. These  s p e c i e s  
a r e  c h a r a c t e r i z e d  by 1 - 4 - 3  and 1 - 5 - 3  ID p a t t e r n s ,  r e d u c t i o n  o r  l o s s  o f  
d e n t i t i o n  on e y e d - s i d e  Jaws and a r e  the  l a r g e s t - s i z e d  s p e c i e s  I n  the  g e n u s .
x x x v i  i
PROLOGUE
"When a  yo u n g  n a t u r a l i s t  commences t h e  s t u d y  o f  a g r o u p  o f  o r g a n i s m s  
q u i t e  unknown t o  him,  he  I s  a t  f i r s t  much p e r p l e x e d  i n  d e t e r m i n i n g  wha t  
d i f f e r e n c e s  t o  c o n s i d e r  a s  s p e c i f i c ,  a n d  w ha t  a s  v a r i e t a l ;  f o r  he knows 
n o t h i n g  o f  t h e  amount  and  k i n d  o f  v a r i a t i o n  t o  w h ich  t h e  g r o u p  i s  s u b j e c t ;  
a n d  t h i s  shows,  a t  l e a s t ,  how v e r y  g e n e r a l l y  t h e r e  i s  some v a r i a t i o n .  But  
i f  he  c o n f i n e  h i s  a t t e n t i o n  t o  one c l a s s  w i t h i n  one c o u n t r y ,  he  w i l l  s o o n  
make up h i s  mind how t o  r a n k  m o s t  o f  t h e  d o u b t f u l  f o r m s .  H i s  g e n e r a l  
t e n d e n c y  w i l l  b e  t o  make many s p e c i e s ,  f o r  he  w i l l  become i m p r e s s e d ,  j u s t  
l i k e  t h e  p i g e o n  o r  p o u l t r y  f a n c i e r  b e f o r e  a l l u d e d  t o ,  w i t h  t h e  amount  o f  
d i f f e r e n c e  i n  t h e  forms w hich  he  i s  c o n t i n u a l l y  s t u d y i n g ;  a n d  h e  h a s  l i t t l e  
g e n e r a l  know ledge  o f  a n a l o g i c a l  v a r i a t i o n  i n  o t h e r  g r o u p s  and  In  o t h e r  
c o u n t r i e s ,  by w h ic h  t o  c o r r e c t  h i s  f i r s t  I m p r e s s i o n s .  As he  e x t e n d s  t h e  
r a n g e  o f  h i s  o b s e r v a t i o n s ,  he  w i l l  m ee t  w i t h  more c a s e s  o f  d i f f i c u l t y ;  f o r  
he w i l l  e n c o u n t e r  a g r e a t e r  number  o f  c l o s e l y - a l 1 l e d  f o r m s .  But  i f  h i s  
o b s e r v a t i o n s  b e  w i d e l y  e x t e n d e d ,  he w i l l  i n  t h e  end  g e n e r a l l y  be  a b l e  t o  
make up h i s  own mind;  b u t  he w i l l  s u c c e e d  I n  t h i s  a t  t h e  e x p e n s e  o f  
a d m i t t i n g  much v a r i a t i o n a n d  t h e  t r u t h  o f  t h i s  a d m i s s i o n  w i l l  o f t e n  be 
d i s p u t e d  by  o t h e r  n a t u r a l i s t s .  When he  comes  to  s t u d y  a l l i e d  f o rm s  b r o u g h t  
f rom  o t h e r  c o u n t r i e s  n o t  now c o n t i n u o u s ,  i n  w h ic h  c a s e  he  c a n n o t  hope  t o  
f i n d  i n t e r m e d i a t e  l i n k s ,  he  w i l l  be  c o m p e l l e d  t o  t r u s t  a l m o s t  e n t i r e l y  t o  
a n a l o g y ,  and h i s  d i f f i c u l t i e s  w i l l  r i s e  t o  a c l i m a x . "
From: "The O r i g i n  o f  S p e c i e s "  by  C h a r l e s  Darwin .
W e l l ,  t h e  young  n a t u r a l i s t  i s  now much o l d e r  a n d  " t h e  c l i m a x "  i s  
e v i d e n t  I n  t h e  f o l l o w i n g  p a g e s .
x x x v i  i  i
A S y s t e m a t i c  R e v i s i o n  o f  A t l a n t i c  T o n g u e f i s h e s  ( S y m p h u ru s : C y n o g l c s s i d a e : 
P l e u r o n e c t i f o r m e a ) W i th  A P r e l i m i n a r y  h y p o t h e s i s  o f  S p e c i e s  Group
R e l a t l o n s h l p s
2CHAPTER 1 
I n t r o d u c t i o n
F i s h e s  o f  the  O r d e r  P l e u r o n e c t l f o r m e s  ( f l a t f i s h e s )  a r c  u n i q u e  among 
l i v i n g  f i s h e s .  They a r e  h i g h l y  m o d i f i e d  f o r  l i v i n g  on o r  n e a r  t h e  s u b s t r a t e  
a n d  b e g i n  l i f e  b i l a t e r a l l y  s y m m e t r i c a l ,  a s  o t h e r  f i s h e s ,  b u t  u n d e r g o  an 
u n p a r a l l e l e d  o n t o g e n e t i c  t r a n s f o r m a t i o n  r e s u l t i n g  i n  b o t h  e y e s  o c c u r r i n g  on 
t h e  same s i d e  o f  t h e  h e a d .  Eye m i g r a t i o n  i s  I n d e t e r m i n a t e  In  some t a x a  w i t h  
a l m o s t  e q u a l  numbers o f  r i g h t - s i d e d  ( d c x t r a l )  and  l e f t - s i d e d  ( s l n i s t r a l )  
i n d i v i d u a l s ,  whereas  o t h e r  g r o u p s  have d e t e r m i n a t e  eye m i g r a t i o n  w i t h  e i t h e r  
t h e  r i g h t  o r  l e f t  eye m i g r a t i n g  t o  t h e  o t h e r  s i d e  o f  t h e  h e a d .  A s s o c i a t e d  
w i t h  e y e  m i g r a t i o n  i s  a l o s s  o f  b i l a t e r a l  s ym m e try  and  t h e  f i s h  l i e s  on 
e i t h e r  t h e  l e f t  s i d e  ( d e x t r a l  f l a t f i s h e s )  o r  t h e  r i ^ h t  s i d e  ( s l n i s t r a l  
f l a t f i s h e s ) .  T h i s  r e s u l t s  I n  f l a t f i s h e s  h a v i n g  an e y e d  ( o c u l a r )  a n d  b l i n d  
s i d e ,  O t h e r  a n a t o m i c a l  s p e c i a l i z a t i o n s  o c c u r r i n g  i n  v a r i o u s  f l a t f i s h e s  
i n c l u d e  m o d i f i c a t i o n s  o f  t h e  c r a n i u m  a s s o c i a t e d  w i t h  e y e  m i g r a t i o n ,  
e l o n g a t i o n  o f  the  d o r s a l  f i n  f o r w a r d  o n t o  t h e  h e a d  ( i n  a l l  members  e x c e p t  
s p e c i e s  o f  t h e  f a m i l y  P s e t t o d i d a e )  , t h e  u n i o n  o f  l o n g  d o r s a l  and a n a l  f i n s  
t o  t h e  c a u d a l  f i n ,  and  a s y m r n e t r i e s  and  r e d u c t i o n s  i n  t h e  p a i r e d  f i n s .
Among t h e  seven  f a m i l i e s  o f  p l e u r o n e c t i f o r m  f i s h e s  ( H e n s l e y  a n d  
A h l s t r o m  1984) a r e  t h e  s l n i s t r a l  C y n o g l o s s i d a e  ( t o n g u e f i s h e s ) ,  a c u r i o u s
1g r o u p  o f  f l a t f i s h e s  c h a r a c t e r i z e d  by  t h e i r  s m a l l  m o u th s ,  s t r o n g l y  c u r v e d  and 
t o o t h e d  j a w s  on t h e  b l i n d  s i d e ,  u n i o n  o f  t h e  c a u d a l ,  d o r s a l  and  a n a l  f i n s ,  
a b s e n c e  o f  p e c t o r a l  f i n s ,  a n d  t h e  l o s s  o f  t h e  r i g h t - s i d e  p e l v i c  f i n .  The 
l e f t  p e l v i c  f i n  I s  g r e a t l y  s h o r t e n e d ,  b e i n g  c o m p r i s e d  o f  o n l y  f o u r  r a y s  and 
I s  s i t u a t e d  a l o n g  t h e  m i d - l i n e  o f  t h e  body  and c o n n e c t e d  t o  t h e  a n a l  f i n  by 
a  s h o r t ,  d e l i c a t e  membrane, T o n g u e f i s h e s  a r e  s m a l l  t o  m e d i u m - s i z e d  
f l a t f i s h e s  g e n e r a l l y  o f  l i t t l e  o r  no  c o m m e r c i a l  I m p o r t a n c e .  T o n g u e f i s h e s  
a r e  t h e  mos t  d i v e r g e n t  o f  f l a t f i s h e s  f rom t h e  g e n e r a l i z e d  f i s h  form a n d  the  
s p e c i e s  s h a r e  a r a t h e r  c o n s e r v a t i v e  body p l a n  f e a t u r i n g  many s t r u c t u r a l  
r e d u c t i o n s  and  l o s s e s .  As p r e s e n t l y  c o n c e i v e d  (Menon 1 9 7 7 ) ,  t h e  
C y n o g l o s s l d a e  c o n s i s t s  o f  two s u b f a m i l i e s ,  t h e  C y n o g l o s s I n a e  I n c l u d i n g  t h e  
g e n e r a  C v n o e l o s s u s  ( c a .  50 s p e c i e s )  and  F a r a p l a g u s l a  <4 s p e c i e s ) ,  and  th e  
Eym phurlnae  w i t h  a s i n g l e  g e n u s  Svmphurus ( c a ,  62 s p e c i e s ) .
T o n g u e f i s h e s  a r e  p r e s e n t  In  a l l  t e m p e r a t e  a n d  t r o p i c a l  o c e a n s ,  b u t  the  
t h r e e  g e n e r a  h a v e  d i f f e r e n t  p a t t e r n s  o f  g e o g r a p h i c  d i s t r i b u t i o n .  
D i s t r i b u t i o n s  f o r  t h e  t h r e e  c y n o g l o s s I d  g e n e r a  a p p e a r  I n  F i g u r e  1. 
C v n o g l o s s u a  i s  t h e  m os t  w i d e s p r e a d  o f  t h e  c y n o g l o s s l n e  t o n g u e f i s h e s .
S p e c i e s  o f  t h i s  g e n u s  o c c u r  t h r o u g h o u t  s h a l l o w  c o a s t a l  a n d  e s t u a r l n e  w a t e r s  
o f  t h e  I n d o -W e s t  P a c i f i c  ( s e e  Menon 1977 f o r  r a n g e  maps o f  i n d i v i d u a l  
s p e c i e s ) .  I n  t h e  A t l a n t i c  Ocean ,  r e p r e s e n t a t i v e  s p e c i e s  o f  C v n o g l o s s u s  
o c c u r  o n l y  a l o n g  t h e  t r o p i c a l  c o a s t  o f  West  A f r i c a  and  a t  S a i n t  H e le n a  
I s l a n d ,  One a d d i t i o n a l  s p e c i e s  h a s  r e c e n t l y  made i t s  way i n t o  t h e  e a s t e r n  
M e d i t e r r a n e a n  Sea  v i a  t h e  Suez  C a n a l  (Menon 1 9 7 7 ) ,  S p e c i e s  o f  F a r a n 1a e u s l a  
a r e  e n t i r e l y  I n d o - W e s t  F a c l f i c  and  much more r e s t r i c t e d  i n  d i s t r i b u t i o n  t h a n  
C v n o e l o s s u s  (Menon 1 9 7 9 ) .  These  s p e c i e s  r a n g e  p r i n c i p a l l y  f rom t h e  c o a s t s
o f  C h i n a ,  J a p a n  and  A u s t r a l i a  t o  t h e  Malay P e n i n s u l a  a r e a .  The w e s t e rn m o s t  
e x t e n s i o n  o f  t h i s  g e n u s  i s  t h e  c o a s t a l  w a t e r s  o f  P a k i s t a n .  N e i t h e r  
C v n o a l o s s u s  n o r  P a r a p l a e u a l a  o c c u r  i n  t h e  New W or ld ,
Sym phur ine  t o n g u e f i s h e s  a r e  t h e  m os t  w i d e l y  d i s t r i b u t e d  t o n g u e f i s h e s .  
S p e c i e s  o f  Svmphurus o c c u r  i n  a l l  t e m p e r a t e  and  t r o p i c a l  o c e a n s  ( F i g .  1).  
However ,  t h e  g r e a t e s t  d i v e r s i t y  o f  s p e c i e s  o c c u r s  i n  b s t h y a l  d e p t h s  o f  the  
I n d o - t f e s t  P a c i f i c  ( a p p r o x i m a t e l y  26 n o m in a l  s p e c i e s )  and In n e a r s h o r e  w a t e r s  
o f  t h e  New W or ld  ( a p p r o x i m a t e l y  30 n o m in a l  s p e c i e s  h a v e  been  r e c o r d e d  from 
b o t h  s i d e s  o f  t h e  A m e r i c a s ) ,  I n  t h e  w e s t e r n  A t l a n t i c  Ocean,  t o n g u e f i s h e s  
h a v e  b e e n  c o l l e c t e d  a s  f a r  n o r t h  a s  Nova S c o t i a  (45°N) and  a s  f a r  s o u t h  as 
A r g e n t i n a  ( 3 5 ° S ) .  I n  t h e  E a s t e r n  A t l a n t i c ,  Svmphurus have  been  r e c o r d e d  
f rom  t h e  Bay o f  B i s c a y  <43°N) and  M e d i t e r r a n e a n  Sea t o  Ango la  ( 1 5 ° S ) .  In 
t h e  E a s t e r n  P a c i f i c ,  s y m p h u r i n e  t o n g u e f i s h e s  r a n g e  from Oregon (44°N) to  
P e r u  ( c a . 2 0 ° S ) .
Sym p h u r in e  t o n g u e f i s h e s  i n h a b i t  d i v e r s e  b a t h y m e t r i c  e n v i r o n m e n t s ,  
r a n g i n g  from s h a l l o w ,  e s t u a r l n e  w a t e r s  t o  b a t h y a l  d e p t h s  o f  the  o u t e r  
c o n t i n e n t a l  s h e l f  and  u p p e r  c o n t i n e n t a l  s l o p e  r e g i o n s .  They a r e  among t.he 
d e e p e s t  - d w e l l i n g  f l a t f i s h e s  and  have  b e e n  r e c o r d e d  a s  deep  a s  1470 m e te r s  
( M c C u l loc h  1 9 0 7 ) .
The s y m p h u r i n e  t o n g u e f i s h e s  c o m p r i s e  a  r a t h e r  d i v e r s e  a s se m b la g e  of  
s m a l l  t o  m e d i u m - s i z e d  f l a t f i s h e s .  S e v e r a l  Svmphurus s p e c i e s  a r e  among the 
s m a l l e s t  o f  f l a t f i s h e s ,  a t t a i n i n g  a d u l t  l e n g t h s  o f  o n l y  35-60 mm SL. The 
m a j o r i t y  o f  s p e c i e s  r e a c h  maximum l e n g t h s  b e tw e e n  80 -180  mm SL, b u t  the  
l a r g e s t ,  £ .  1e n v n s i  ( f r o m  S o u th  A m e r i c a )  may e x c e e d  300 mm SL.
F i g u r e  L. G e o g r a p h i c  d i s t r i b u t i o n  o f  t h r e e  g e n e r a  o f  c y n o g l o s s l d  
f l a t f i s h e s .
C i r c l e s -  Cynpfil o ? s s u s  
S t a r s -  Svmphurus
E n c i r c l e d  S t a r s -  O v e r l a p p i n g  D i s t r i b u t i o n s  o f  C v n o g l o s s n s  and 
SymphuruB
T r i a n g l e s -  F a r a p l a g u s l a
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6O b j e c t i v e s  o f  t h i s  s t u d y  were to  r e v i s e  the  A t l a n t i c  t o n g u e f l s h  s p e c i e s  
by p r o v i d i n g  c o m p l e t e  d e s c r i p t i o n s  f o r  t h e  twenty n i n e  nomina l  forms 
c o n s i d e r e d  v a l i d .  S e c o n d l y , t h e  genus  was d i v i d e d  i n t o  s p e c i e s  g r o u p s ,  
b a s e d  on a c o m b i n a t i o n  o f  m o r p h o l o g i c a l  and  o s t e o l o g i c a l  c h a r a c t e r s  and 
p a t t e r n s  o f  z o o g e o g r a p h i c a l  and  e c o l o g i c a l  d i s t r i b u t i o n s .  T h i r d l y ,  
e c o l o g i c a l  i n f o r m a t i o n  w i t h  t h e  c o l l e c t i o n s  was summarized and  a n a ly z e d  to  
compare  l i f e - h i s t o r y  t r a i t s  f o r  t h e  i n d i v i d u a l  s p e c i e s .  These  e c o l o g i c a l  
a n a l y s e s ,  c om bined  w i t h  h y p o t h e s e s  o f  s p e c i e s  group r e l a t i o n s h i p s , a l l o w e d  
f o r  a n  i n - d e p t h  e x a m i n a t i o n  o f  p a t t e r n s  o f  g e o g r a p h i c a l  and  e c o l o g i c a l  
d i s t r i b u t i o n s  b e t w e e n  members  o f  t h e  v a r i o u s  s p e c i e s  g roups  and a l l o w e d  f o r  
d i r e c t  c o m p a r i s o n s  among c l o s e l y  r e l a t e d  s p e c i e s .  A na lyses  o f  t h i s  type  
w e re  p a r t i c u l a r l y  i n s t r u c t i v e  i n  the  c a s e  o f  c l o s e l y  r e l a t e d  s p e c i e s ,  which 
d e s p i t e  s h a r i n g  a h i g h  d e g r e e  o f  p h e n o t y p i c  s i m i l a r i t y ,  were u s u a l l y  found 
t o  s e g r e g a t e  a l o n g  one o r  more r e s o u r c e  d im e n s io n s .
7CHAPTER 2 
H i s t o r i c a l  Review
In  t h e  A t l a n t i c  O cean ,  33 nomina l  s p e c i e s  o f  t o n g u e f i s h e s  have 
p r e v i o u s l y  b e e n  d e s c r i b e d  (T a b le  1 ) ,  Of t h e s e ,  24 a r e  p r e s e n t l y  c o n s i d e r e d  
v a l i d ,  9 r e p r e s e n t  synonymnfl . Ano the r  f i v e  s p e c i e s  a r e  d e s c r i b e d  i n  t h e  
p r e s e n t  work b r i n g i n g  to  29 t he  number o f  v a l i d  s p e c i e s  i n h a b i t i n g  t h e  
A t l a n t i c  Ocean.
The e a r l i e s t  y e a r s  o f  taxonomy i n v o l v i n g  t o n g u e f i s h e s  was marked by the  
c r e a t i o n  o f  a c o n s i d e r a b l e  number o f  synonyms.  D ur ing  t h i s  t i m e ,  
I c h t h y o l o g i s t s  had  l i t t l e  o r  no i n f o r m a t i o n  c o n c e r n i n g  t h e  u s e f u l n e s s  o r  the 
v a r i a b i l i t y  o f  c h a r a c t e r s  c h o s e n  In  t h e i r  d e s c r i p t i o n s  o f  new s p e c i e s .  
A d d i t i o n a l l y ,  mos t  o f  t h e  e a r l i e s t  d e s c r i p t i o n s  w ere  b a s e d  e n t i r e l y  upon 
s i n g l e  s p e c i m e n s ,  sp e c im e n  s k i n s  ( L i n n a e u s  1766) o r  even u n p u b l i s h e d  
i l l u s t r a t i o n s  (DeKay 1 8 4 2 ) .  Even t h e  b e s t  s p e c i e s  d e s c r i p t i o n s  d u r i n g  t h i s  
t im e  p e r i o d  u t i l i z e d  o n l y  a sm a l l  number  o f  s p e c i m e n s .  C om par i sons  w i t h  
d e s c r i b e d  s p e c i e s  were s e ld o m  made f u r t h e r  c o m p l i c a t i n g  th e  e a r l y  
n o m e n c l a t u r e  a p p l i e d  t o  t h e s e  s p e c i e s .
The e a r l i e s t  d e s c r i p t i o n  o f  a t a t i g u e f l s h  I s  t h a t  o f  L i n n a e u s  ( 1 7 6 6 ) ,  
who p r o v i d e d  a b r i e f  d e s c r i p t i o n  o f  p l e u r o n e c t e s  p l a ^ l u s a  (-J i .  p l a e i l u s a ) , 
s e n t  t o  him from Sou th  C a r o l i n a  by G a r d e n .  In  1801,  a s e c o n d  A t l a n t i c  
s p e c i e s  o f  t o n g u e f l s h  ( F l e u p o n e c t e s  o l a e u s l a ) was d e s c r i b e d  from J a m a i c a  by
S c h n e i d e r ,  I n  Bloch and S c h n e i d e r  ( f rom Browne 1756;  1789; n o n - b i n o m i a l ) .  
T h i s  was f o l l o w e d  by a b r i e f ,  vague d e s c r i p t i o n  o f  a t o n g u e f l s h  by Lacepede  
( 1 8 0 3 ) .  T h i s  spec im en  waa d o n a te d  t o  F rance  by H o l l a n d  and i a  t h o u g h t  to 
have  come from th e  New World .  The d e s c r i p t i o n  l a  so b r i e f  and vague  and 
t o g e t h e r  w i t h  t h e  unknown c o l l e c t i o n  s i t e ,  c o n s i d e r a b l e  doub t  rem a ins  
r e g a r d i n g  t h e  I d e n t i t y  o f  t h e  Lacepede spec im en .
I n  1810, R a f l n e s q u e  f i r s t  a p p l i e d  the  name Sviriphurus i n  h i s  d e s c r i p t i o n  
o f  t h e  M e d i t e r r a n e a n  s p e c i e s ,  S. n l g r e a c e n s . His b r i e f  d e s c r i p t i o n ,  
however ,  was e x t r e m e l y  vague  and o f  l i t t l e  v a l u e .  C o n s e q u e n t l y ,  t h i s  
d e s c r i p t i o n  o f  t h e  genus  and s p e c i e s  {£, n l E t e s c e n s ) was g e n e r a l l y  
o v e r l o o k e d  by b o t h  h i s  c o n t e m p o r a r i e s  and s u b s e q u e n t  w o r k e r s .  T h i s  a l s o  
c o n t r i b u t e d  t o  the  n o m e n c l a t u r a l  c o n f u s i o n  and p r o l i f e r a t i o n  o f  synonyms fo r  
p o o r l y  d e s c r i b e d  t a x a  d u r i n g  t h e  e a r l y  1 8 0 0 ' s ,
From R a f l n e s q u e ’s  d e s c r i p t i o n  o f  S. n l g r e s c e n s  In 1810 u n t i l  t h e  
b e g i n n i n g  o f  d e e p - s e a  c o l l e c t i n g  In  t h e  1 8 8 0 ' s  and  e a r l y  1 9 0 0 ' s ,  t h e  
l i t e r a t u r e  on A t l a n t i c  s p e c i e s  o f  Svmphurus c o n s i s t e d  p r i m a r i l y  o f  
n o m e n c l a t u r a l  r e a r r a n g e m e n t s  o f  t a x a  a l r e a d y  d e s c r i b e d  and  v e r y  l i t t l e  was 
p r o v i d e d  in  t h e  way o f  new I n f o r m a t i o n ,
O t h e r  c o n f o u n d i n g  f a c t o r s  In  t h e  n o m e n c l a t u r a l  h i s t o r y  o f  t h i s  t a x o n  
were  t h e  d e s c r i p t i o n s  o f  s e v e r a l  new g e n e r a  and s p e c i e s  d u r i n g  t h i s  p e r i o d  
b a s e d  on s y m m e t r i c a l  l a r v a l  s t a g e s  (Cocco 1844; Emery 1878; R a f f a c i e  1888) .  
S i n c e  n o t h i n g  was known c o n c e r n i n g  l a r v a l  s t a g e s  and m e ta m o r p h o s i s  o f  
p l e u r o n e c t i f o r m s  in  g e n e r a l ,  and t o n g u e f i s h e s  In  p a r t i c u l a r ,  t h e s e  
s y m m e t r i c a l  l a r v a e  were n o t  r e c o g n i z e d  as  f l a t f i s h  l a r v a e  e i t h e r  by the  
o r i g i n a l  d e s c r i b e r s  o r  s u b s e q u e n t  w o r k e r s  u n t i l  t h e  l a t e  1 8 0 0 ’s ,  T h i s  l a c k
9o f  k n o w l e d g e  f a c i l i t a t e d  t h e  p r o l i f e r a t i o n  o f  g e n e r i c  and  s p e c i f i c  names 
a p p l i e d  t o  A t l a n t i c  t o n g u e f i s h e s ,
I n  t h e  1 8 8 0 ' s ,  t h e  m a j o r i t y  o f  t o n g u e f l s h  s p e c i e s  I n h a b i t i n g  d e e p - s e a  
a r e a s  o f  t h e  A t l a n t i c  O c e a n  ware d e s c r i b e d .  At  t h i s  t i m e ,  d e e p - s e a  
e x p l o r a t i o n  b e g a n  In  e a r n e s t  and c o l l e c t i n g  e f f o r t s  o f  m a j o r  e x p e d i t i o n s  
p r o v i d e d  many new t a x a  i n c l u d i n g  s e v e r a l  new t o n g u e f l s h e s ,  F i v e  new s p e c i e s  
w e r e  a d d e d  t o  t h e  known l i s t  o f  A t l a n t i c  t o n g u e f l s h e s  d u r i n g  t h i s  p e r i o d .  
Goode a n d  B e a n ' s  s t u d i e s  r e s u l t e d  i n  d e s c r i p t i o n s  o f :  A p h o r l s t l a  n e b u l o s a  
( 1 8 8 3 ) ;  d l o r c e d e a n a . pus  i l i a  (108&);  and &. m a r a l n a t a  a n d  o l u r a  
( 1 B B 6 ) .
I n  1 8 8 9 ,  J o r d a n  a n d  Goss r e v i s e d  t h e  f l o u n d e r s  and s o l e s  o f  E u rope  and  
t h e  A m e r i c a s .  In  t h i s  w o r k ,  t h e y  e v a l u a t e d  t h e  v a l i d i t y  o f  t h e  d e s c r i b e d  
s p e c i e s  o f  t o n g u e f l s h e s .  They p r o p o s e d  t h a t  A p h o r l s t l a  n e b u l o s a  ( - £ .  
n e b u l o s u s ) d i f f e r e d  s i g n i f i c a n t l y  enough  from o t h e r  t o n g u e f l s h e s  t o  be 
p l a c e d  I n t o  t h e  s e p a r a t e  genus  o r  s u b g e n u s  A c e d i a . I t  i s  e v i d e n t  f rom t h i s  
s t u d y  a n d  t h a t  o f  J o r d a n  and  Evermann (1898)  t h a t  t h e s e  a u t h o r s  a p p a r e n t l y  
h a d  few  u s e f u l  c h a r a c t e r s  upon which t o  d i s t i n g u i s h  t h e  v a r i o u s  s p e c i e s  and  
h a d  l i t t l e  a p p r e c i a t i o n  f o r  the  m e r i s t i c  v a r i a t i o n  w i t h i n  t h i s  t a x o n .  They 
c o n s i d e r e d  t h a t  a t  l e a s t  f o u r  ( two w e s t e r n  A t l a n t i c ,  two e a s t e r n  P a c i f i c )  o f  
t h e  t h e n  d e s c r i b e d  s p e c i e s  o f  t o n g u e f l s h e s  p r o b a b l y  r e p r e s e n t e d  o n l y  
g e o g r a p h i c  v a r i a t i o n s  o f  a  s i n g l e  s p e c i e s .
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T a b l e  1. C h r o n o lo g y  o f  s p e c i f i c ,  s u b s p e c i f i c  names and  new c o m b i n a t i o n s
a s s i g n e d  t o  A t l a n t i c  s p e c i e s  o f  Symphupus . O r i g i n a l  a u t h o r s h i p ,  
g e n e r i c  p l a c e m e n t  and s p e l l i n g  a r e  m a i n t a i n e d  I n  t h e  t a b l e .
A uthor  
17 36 Browne 
1766 L l n n e a e u s  
1789 Browne 
1801 S c h n e i d e r ,
In  Bloch & S c h n e i d e r  
1303 Lacepede  
1010 R&flnesque  
1817 C u v i e r  
182A quoy and Galmard 
1829 A g a s s i z  




1861 G i l l
1862 C os ta
ll
1862 G u n th e r  
1864 G i l l
1863 Goode and Bean 
1888 Goode and Bean
Taxon
F lagus j - s
F l e u r o n e c t e s  n l a a i u s a  
P l e u r c m e c t e g  p l a g u s l a  
F l e u r o n e c t e s  p l a g u s l a  
( a f t e r  Browne) 
A c h l r u s  o r n a t u s  
Sy irphurus n l g r e s c e n s  
P l a g u s i a  o r n a t a  
F l a g u s i a  t e s s e l l a t a  
P l a a u s l a  b r a s i l l e n s l s  
F l a a u s l a  l & c t e a  
F l a g u s i a  f a s c l s t a  
B l h r c n l a  l l g u l a t a  
A p h o r l s t l a  o r n a t a  
G l o s s l c h t h v s  p l a g l u s a  
F l a a u s l a  D i c t a  
Antra o p l e u  r o p s  l a c t e u s  
P I a g u s t a  p l a g i u s a  
A p h o r l s t l a  n e b u l o s a  
A p h o r l s t l a  d lom e de ana
P r e s e n t  S t a t u s  
n o n - b i n o m i a l  
£ .  p i a g l u s a  
( r e j  e c t e d )
S , p l a g u s l a
pomen dubium 
S . n l g r e s c e n s  
?S . t e s s e l l a t u s  
£ .  t e s s e l l n t u s  
t e s s e l l a t u s  
S . n l  g r e s c e t i s  
5, p l f l p l u s o  
£ ,  1 I ruI a t i i s
7 £ . t e s s e 1 l o t u s  
S, p l a e i u s a  
S . n l  g r e s c e t i s  
£ .  n i g r e s c e n t  
S , p l a g l u s a  
£ ,  n e b u l o s u s  
S , d lo m e d e an u s
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T a b l e  1. ( C o n t i n u e d ) .
10B5 Goode and  Bean 
1886 Goode and Bean 
1886 Goode and Bean 
1886 J o r d a n  and Goss 
1895 Goode and  Bean 





1951 G in s b u rg  
1951 G in s b u rg  
1951 G i n s b u r g  
1951 G in s b u rg  
1951 G in s b u rg




1965 Rob ins  and R a n d a l l  
1976 Menezes and  Benvegnu
1976 Menezes and Benvegnu
1977 Lema and O l i v e i r a
A o h o r l s t i a  p u s l l l a  
A p h o r l s t l a  m a r g i n a t a  
A p h o r i s t i a  p l g r a  
A ced ia  n e b u l o s a  
A p h o r l s t l a  f a s c i s t s  ( n o t  
Symphurus j e n y n s l  
Symphurus b e r g l  
Symphurus t r aysVSB ae  
SymphuruB smapti i aaua 
Symphurus n o rm sn l  
Svmphurus m ino r  
Symphurus p a r v u s  
Svmphurus p e H c e n u s  
Svmphurus D t e r o s p l l o c u s  
Symphurus c l v l t a t u m  
Svmphurus u r o s p i l u s  
Symphurus v a n m e l l e a e  
Symphurus ommaspl lus  
Svmphurus r h y t l s m a  
Svmphurus a rawak  
Svmphurus k y a r o p t e r v a i u m  
Svmahurua a l n s b u r a l  
Svmphurus m e r l d l o n a l i s
£ .  p u s l l l u s  
£ ,  m a r e i n a t u s  
£. plger
£. n e b u l g s u s  
DeKay) £ ,  t e s s e 1Latus  
S.. ) e n v n s l
S.  j e n y n s l  
£ .  t r e w a v a s a e
£ ,  d lomedeanos  
£ .  normanl  
£ .  m ino r  
£ .  p a r v u s  
a. usii canus  
£ .  d lomedeanus  
S . c i v i t a t l u m  
£,  u r o s p i l u s  
£ ,  v a n m e l l e a e  
£.  cmm asp l lus  
£ .  r l i y t  lsnta 
S . arawak 
S . k v a r o o t e r v ^ i u m  
S g l n s b u r e l  
S . j e n v n s 1
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From 1900 u n t i l  1951, s i x  nomina l  s p e c i e s  w e re  a d d e d  t o  t h e  A t l a n t i c  
f a u n a .  The p r i n c i p a l  c o n t r i b u t o r  was C h a b a n a u d ,  who i n  1946 d e s c r i b e d  £.  
t r e t f f l v a a a e  and  S.  sum ptuosus  (—J>. d l o m e d e a n u s ) f rom t h e  c o a s t s  o f  B r a z i l  and 
U r u g u a y ,  r e s p e c t i v e l y .  L a t e r ,  h e  d e s c r i b e d  no rm an l  (1950)  and  S. 
v a n m e l l e a e  ( 1952)  f rom t h e  t r o p i c a l  West  A f r i c a n  c o a s t .  D ur ing  t h e  c o u r s e  
o f  h i s  s t u d i e s  on Svmphurus and  o t h e r  c y n o g l o s s i d s  ( 1 9 2 7 ;  1 9 4 0 a ’ 1947a;  
1947b;  1947c;  1947d;  1949a;  1 9 4 9 b ) ,  C habanaud  a t t e m p t e d  to  s t a b i l i z e  
n o m e n c l a t u r e ,  d e l i m i t  i m p o r t a n t  c h a r a c t e r s  f o r  I d e n t i f y i n g  t o n g u e f l s h  
s p e c i e s  and  a t t e m p t e d  t o  d e r i v e  a s t a n d a r d  s y s t e m  f o r  m e a s u r i n g  and 
c o m p a r i n g  c h a r a c t e r  s t a t e s  among t h e  d i f f e r e n t  s p e c i e s  o f  t o n g u e f l s h e s .
The  f i r s t  c o m p r e h e n s i v e  r e v i s o n  o f  w e s t e r n  A t l a n t i c  t o n g u e f l s h e s  was 
made b y  G i n s b u r g  (1951)  who d e s c r i b e d  s i x  new s p e c i e s  a n d  u p d a t e d  
i n f o r m a t i o n  on d i s t r i b u t i o n s  a n d  c h a r a c t e r s  f o r  i d e n t i f i c a t i o n  o f  a n o t h e r  
n i n e  s p e c i e s .  G i n s b u r g ’ s r e v i s i o n  p r o v i d e d  a d i a g n o s i s  f o r  t h e  g e n u s  
Svmphurus  and  r e c o g n i z e d  i m p o r t a n t  c h a r a c t e r s  c u r r e n t l y  i n  u se  f o r  
d i a g n o s i n g  i n d i v i d u a l  s p e c i e s  o f  S v m p h u ru s . D e s p i t e  t h e s e  c o n t r i b u t i o n s ,  
G i n s b u r g ’ s s t u d y  was l i m i t e d  i n  d e t a i l  b y  i n s u f f i c i e n t  m a t e r i a l ,  
p a r t i c u l a r l y  f o r  d e e p - s e a  s p e c i e s .
The o n l y  m a j o r  r e v i s i o n  o f  w e s t e r n  S o u t h  A t l a n t i c  t o n g u e f l s h e s  i s  t h a t  
o f  M enezes  and  Benvegnu ( 1 9 7 6 ) .  Menezes a n d  Benvegnu  r e v i s e d  t h e  s p e c i e s  nf 
t o n g u e f l s h e s  o c c u r r i n g  p r i m a r i l y  a lo n g  t h e  s o u t h e r n  c o a s t  o f  B r a z i l  b u t  a l s o  
i n c l u d e d  c o m p a r a t i v e  m a t e r i a l  f rom o t h e r  a r e a s  when p o s s i b l e . I n  t h i s  work 
t h e y  d e s c r i b e d  two new s p e c i e s  (£ ,  k v a r o p t e r v e l u m  and S.  g i n s b u r g ! ) 
c o l l e c t e d  from m o d e r a t e  s h e l f  d e p t h s .  T h e i r  work  c o m p l im e n te d  and expanded  
upon  G i n s b u r g ' s  e a r l i e r  s t u d y .  Menezes a n d  Benvegnu,  a l t h o u g h  s u c c e s s f u l  In
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s e v e r a l  a r e a s ,  were a l s o  h i n d e r e d  by I n s u f f i c i e n t  s t u d y  m a t e r i a l  and  were 
u n a b l e  t o  p r o v i d e  c o n c l u s i o n s  r e g a r d i n g  t h e  t a xonom ic  v a l i d i t y  o f  s e v e r a l  
s p e c i e s .  A n o th e r  n o m in a l  s p e c i e s ,  fi. m e r i d i o n a l  I s  {-J5. 1 envna 11 . was added  
to  t h e  l i s t  o f  w e s t e r n  South  A t l a n t i c  s p e c i e s  by  Lema a n d  O l i v e i r a  ( 1 9 7 7 ) ,
Even l e s s  i s  known ab o u t  t h e  e c o l o g y  o f  m os t  A t l a n t i c  t o n g u e f l s h e s ,  In 
t he  M e d i t e r r a n e a n  Sea ,  t o n g u e f l s h e s  o c c u r  o n l y  i n  r e l a t i v e l y  d e e p - w a t e r  
h a b i t a t s .  The e a r l i e s t  l i t e r a t u r e  r e p o r t e d  o n l y  i s o l a t e d  c a p t u r e s  of  
t o n g u e f l s h e s  and  l i t t l e  e c o l o g i c a l  i n f o r m a t i o n  beyond  d e p t h  o f  c a p t u r e  was 
i n c l u d e d  i n  t h e s e  e a r l i e s t  a c c o u n t s .  The f i r s t  a t t e m p t s  t o  summ ar ize  
e c o l o g i c a l  I n f o r m a t i o n  on M e d i t e r r a n e a n  t o n g u e f l s h e s  were  t h o s e  o f  Kyle 
(1913)  on r e p r o d u c t i v e  s e a s o n a l i t y  and t h e  s t u d i e s  o f  S c o r d l a  ( 1 925 ;  1927; 
1929) .  S c o r d l a  summarized  a v a i l a b l e  i n f o r m a t i o n  on t h e  b a t h y m e t r i c  and  
e c o l o g i c a l  d i s t r i b u t i o n  o f  £ .  n l p r e s c e n s  i n  t h e  M e d i t e r r a n e a n  Se a .
In  r e c e n t  y e a r s ,  t h e  I n c r e a s e d  e m p h a s i s  In  b a t h y a l  b i o l o g y  i s  r e f l e c t e d  
in  t h e  l a r g e r  number o f  p u b l i c a t i o n s  r e p o r t i n g  on t h e  g e n e r a l  e c o l o g y  o f  the  
two M e d i t e r r a n e a n  t o n g u e f l s h e s ,  n i g r e s c e n t ;  and  S.. l l a u l a t u s . ( T o r t o n e s q  
and Q u e l r o l o  1971; Cau and De iana  1979; Cau e t  a l . 1980;  P a p a c o n s  t a n t  inou  
and T o r t o n e s e  19BD; A l l u e  1982;  A l l u e  19B5; M acPherson  1978;  1981;
M a t a l l a n a s  1 9 8 4 ) ,  T he se  s t u d i e s  h a v e  e x a m in ed  g e o g r a p h i c a l  and b a t h y m e t r i c  
d i s t r i b u t i o n s ,  food h a b i t s  and r e p r o d u c t i v e  b i o l o g y  o f  t h e  M e d i t e r r a n e a n  
t o n g u e f l s h e s  and  p r o v i d e  a c o n s i d e r a b l e  e c o l o g i c a l  d a t a  b a s e  f o r  t h e s e  
s p e c i e s .
The i n c r e a s e  o f  d e e p - s e a  s t u d i e s  i n  t h e  e a s t e r n  A t l a n t i c  Ocean  h a s  a l s o  
c o n t r i b u t e d  s i g n i f i c a n t l y  t o  o u r  u n d e r s t a n d i n g  o f  e c o l o g i c a l  r e l a t i o n s h i p s  
o f  t o n g u e f l s h e s  I n  t h i s  a r e a .  An i n c r e a s i n g  number o f  s t u d i e s  h a v e  r e p o r t e d
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on v a r i o u s  a s p e c t s  o f  t o n g u e f l s h  b i o l o g y  (B la c h e  1962;  M a ur ln  1962; 196fl; 
N i e l s e n  1963;  A l d e b e r t  1970;  Maul 1976; and  M e r r e t t  and  M a r s h a l l  1981) ,
I n  the  w e s t e r n  A t l a n t i c ,  t h e r e  a r e  many more t o n g u e f l s h  s p e c i e s  and  the  
numbers  o f  s p e c i e s  I n h a b i t i n g  s h a l l o w - w a t e r  and  d e e p - w a t e r  e n v i r o n m e n t s  a r e  
s i m i l a r .  D e s p i t e  t h e  f a c t  t h a t  t h e r e  a r e  many s h a 1 lo w - w a te r  s p e c i e s ,  l i t t l e  
e c o l o g i c a l  i n f o r m a t i o n  h a s  b e e n  p u b l i s h e d  f o r  most  o f  t h e  s p e c i e s ,  G insbu rg  
(1951)  f i r s t  n o t e d  t h a t  w e s t e r n  A t l a n t i c  t o n g u e f l s h e s  had  s p e c i e s  - spec  I f i c  
d e p th  r a n g e s .  Th i s  f i n d i n g  was e xpanded  upon by Topp and  H o f f ' s  s t u d y  
(1972)  and Menezes and Benvegnu ( 1 9 7 6 ) .  Topp and H o f f ' s  s t u d y  summarized 
e c o l o g i c a l  and g e o g r a p h i c a l  d i s t r i b u t i o n s  f o r  s i x  s h a l l o w - w a t e r  s p e c i e s  
o c c u r r i n g  In t h e  e a s t e r n  G u l f  o f  Mexico a l o n g  t h e  F l o r i d a  s h e l f .  T h e i r  
s t u d y  I n c l u d e d  I n f o r m a t i o n  on g e o g r a p h i c a l  d i s t r i b u t i o n ,  f o o d  and h a b i t  
d a t a ,  r e p r o d u c t i o n ,  r e l a t i v e  s i z e s  a t  m a t u r i t y ,  r e l a t i v e  abundance  and 
commerc ia l  I m p o r ta n c e .  Topp and Hoff  a l s o  p r o v i d e d  a n  i n t e r e s t i n g  
d i s c u s s i o n  o f  s e d i m e n t  r e l a t i o n s h i p s  f o r  i n d i v i d u a l  s p e c i e s  and  n o t e d  s t r o n g  
i n t e r r e l a t i o n s h i p s  be tw een  s u b s t r a t e  r e q u i r e m e n t s  and p a t t e r n s  o f  
g e o g r a p h i c a l  and  b a t h y m e t r i c  d i s t r i b u t i o n s  f o r  p a r t i c u l a r  s p e c i e s .
Very L i t t l e  e c o l o g i c a l  I n f o r m a t i o n ,  o t h e r  t h a n  d e p t h  and l o c a t i o n  o f  
c a p t u r e ,  h a s  b e e n  p u b l i s h e d  on d e e p - w a t e r  Svmphurus from t h e  w e s t e r n  
A t l a n t i c ,  Only i n  t h e  l a s t  t h r e e  d e c a d e s ,  w i t h  t h e  i n c r e a s e  I n  c o l l e c t i n g  
e f f o r t s  i n  t h e  d e e p - s e a ,  h a s  s u f f i c i e n t  m a t e r i a l  b e e n  c o l l e c t e d  t o  p e r m i t  
any  d e t a i l e d  e c o l o g i c a l  a n a l y s e s .  Most o f  t h i s  m a t e r i a l  was c o l l e c t e d  bu t  
r em a ined  u n i d e n t i f i e d  In  museum h o l d i n g s .  E c o l o g i c a l  a n a l y s e s ,  where 
a v a i l a b l e ,  a r e  p r o v i d e d  i n  t h e  I n d i v i d u a l  s p e c i e s  a c c o u n t s  l i s t e d  be low.
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I t  l a  a p p a r e n t  f rom  t h i s  h i s t o r i c a l  summary t h a t  no c o m p r e h e n s i v e  
s y s t e m a t i c  o r  e c o l o g i c a l  a c c o u n t  h a s  b e e n  made e i t h e r  f o r  A t l a n t i c  s p e c i e s  
o r  f o r  t h e  e n t i r e  g e n u s  S vm nhurug . The r e a s o n s  f o r  t h i s  a r e :  e a r l i e r  
s t u d i e s  were  p r i m a r i l y  r e g i o n a l  In  s c o p e ;  e a r l i e r  s t u d i e s  e n c o u n t e r e d  
d i f f i c u l t i e s  i n  i d e n t i f y i n g  s u i t a b l e  c h a r a c t e r s  u s e f u l  i n  d i s t i n g u i s h i n g  
t a x a ;  a n d  l a s t l y  many d e e p - s e a  s p e c i e s  were n o t  p r e v i o u s l y  c o l l e c t e d  i n  
s u f f i c i e n t  num bers  o r  h a v e  o n l y  r e c e n t l y  b e e n  c o l l e c t e d  i n  q u a n t i t i e s  t o  
p e r m i t  d e t a i l e d  d e s c r i p t i o n s  a n d  c o m p a r i s o n s .
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CHAPTER 3 
Methods and  M a t e r i a l s
M easuremen ts  and  c o u n t s  were m o d i f i e d  from G i n s b u r g  ( 1 9 5 1 ) ,  Mahadeva 
(1956)  and Menezes and  Benvegnu ( 1 9 7 6 ) .  M e a s u r e m e n t s  and  c o u n t s  a r e  
r e d e f i n e d  b e low  and  e x a m p le s  o u t l i n i n g  m e a s u r e m e n t s  a r e  p r e s e n t e d  i n  F i g u r e s  
2 -3 .  A l l  m e a s u r e m e n ts  were  made on  t h e  o c u l a r  s u r f a c e  e x c e p t  w he re  n o t e d .  
Measurements  o v e r  150 mm w e re  t a k e n  t o  t h e  n e a r e s t  m i l l i m e t e r  w i t h  a s t e e l  
r u l e r .  M easu remen ts  l e s s  t h a n  150 mm w ere  made t o  t h e  n e a r e s t  0 . 1  mm w i t h  
d i a l  c a l i p e r s  o r  o c u l a r  m i c r o m e t e r .  M e a s u re m e n ts  a r e  e x p r e s s e d  as  
t h o u s a n d t h s  o f  s t a n d a r d  l e n g t h  o r  h e a d  l e n g t h ,  r e s p e c t i v e l y .  A b b r e v i a t i o n s  
u s e d  i n  f i g u r e s  and  t e x t  a r e  l i s t e d  i n  T a b l e  2,
The p r e s e n t  s t u d y  p l a c e d  a s t r o n g  e m p h a s i s  on  m e r l s t l c s ,  M c r i s t i c s ,  
e x c l u s i v e  o f  s c a l e  c o u n t s ,  were made from r a d i o g r a p h s .  F i s h  were  
r a d i o g r a p h e d  on a P i c k e r  S o f t  X-Ray M a ch ine ,
D ia g n o s e s  f o r  A t l a n t i c  s p e c i e s  a r e  b a s e d  upon  e x a m i n a t i o n  o f  
r a d i o g r a p h s  o f  2074 s p e c i m e n s .  T o t a l  numbers  o f  s p e c i m e n s  e x a m i n e d  f o r  e a c h  
o f  t h e  29 s p e c i e s  r e c o g n i z e d  In  t h i s  s t u d y  a r e  l i s t e d  i n  T a b l e  3. An 
a d d i t i o n a l  170 s p e c i m e n s ,  r e p r e s e n t i n g  35 a d d i t i o n a l  s p e c i e s  o c c u r r i n g  
o u t s i d e  o f  t h e  A t l a n t i c  Ocean ,  were r a d i o g r a p h e d  f o r  i n c l u s i o n  i n  t h e  s t u d y  
o f  i n t e r d f g l t a t l o n  p a t t e r n s  and  s p e c i e s  g r o u p s .  T h e s e  s p e c i m e n s  a r e  l i s t e d  
fn Appendix A.
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T a b l e  2. L i s t  o f  a b b r e v i a t i o n s  u s e d  In t h i s  s t u d y .
ABBREVIATION DEFINITION
ABL a n a l  b a s e  l e n g t h
BD body d e p t h
CD c h i n  d e p t h
CFL c a u d a l  f i n  l e n g t h
DBL d o r s a l  b a s e  l e n g t h
ED eye  d i a m e t e r
HL h e a d  l e n g t h
HW h e a d  w id th
ID i n t e r d i g l t a t l o n  p a t t e r n
LHL low er  h e a d  lobe  w i d t h
m o r  K m e t e r s
OFUL u p p e r  o p e r c u l a r  l o b e  w i d t h
QFLL low e r  o p e r c u l a r  l o b e  w i d t h
FA p e l v i c  t o  a n a l  f i n  d i s t a n c e
PAL p r e a n a l  l e n g t h
PDL p r e d o r s a l  l e n g t h
PFL p e l v i c  f i n  l e n g t h
POL p o s t o r b l t a l  l e n g t h
SL s t a n d a r d  l e n g t h
SNL s n o u t  l e n g t h
UHL u p p e r  h e a d  lobe  w i d t h
UJL u p p e r  Jaw l e n g t h
i s
T a b l e  3 ,  Number o f  s p e c i m e n s  I n c l u d e d  I n  s y s t e m a t i c  r e v i s i o n  o f  29 A t l a n t i c  
s p e c i e s  o f  S v m p h u r u s .
S p e c i e s Number Examined S p e c i e s Number E
a r a u s k (*2 Ffc l i canua 19
t L v i t a t l u m 347 p l f l E u s l a 33
d iom edeanus 303 p i g e r 174
E i n s b u r g i 34 o u s l l l u s 20
i e n v n s i 96 r h v t i s m ^ 7
l l f i n l a t u s 38 t e s & e l l a t u s 432
m a r e l n a t u s 102 t r e v a v a s a e 58
minor 79 u r o s c l l u s L22
n e b u l o s u s 2h v a n m e l l e a e 47
n l i t e s c e n s 158 un d e s c r i b e d A 2
norm an l 24 u n d e s c r i b e d B 5
om m asp l lus 28 u n d e s c r i b e d C 84
Darvua 74 u n d e s c r i b e d D 67
k y a r o p t e r v t l u m 14 u n d e s c r i b e d £ 94
o l a f r l u s a 379
1 9
Synonym ies  In  t h e  t ax o n o m ic  s e c t i o n  a r e  i n  s h o r t  fo rm  ( a u t h o r ,  d a t e ,  
page n u m b e r ) .  C o m p le t e  r e f e r e n c e s  a r e  p r o v i d e d  i n  t h e  l i t e r a t u r e  c i t e d  
s e c t i o n .  A d d i t i o n a l  r e f e r e n c e s  i n  syno n y m ie s  a r e  p r e s e n t e d  i n  c h r o n o l o g i c a l  
o r d e r .
A n a t o m i c a l  i l l u s t r a t i o n s  were  p r e p a r e d  from d i s s e c t e d ,  c l e a r e d  and  
s t a i n e d  m a t e r i a l ,  o r  f rom r a d i o g r a p h s .  S pe c im e ns  w ere  d rawn w i t h  t h e  a i d  o f  
a  c a m e r a  l u c i d a ,  C l e a r i n g  and  s t a i n i n g  p r o t o c o l  f o l l o w e d  t h e  m ethod  
o u t l i n e d  i n  D i n g e r k u s  and U h l e r  ( 1 9 7 7 ) .
S t u d y  s p e c i m e n s  were o b t a i n e d  m a i n l y  f rom  museum c o l l e c t i o n s .  
I n s t i t u t i o n a l  a b b r e v i a t i o n s  o c c u r  I n  T a b l e  4 ,  Com ple te  I n f o r m a t i o n  f o r  
museums may b e  o b t a i n e d  in  L e v i t o n  e t  a l ,  ( 1 9 6 5 ) .  M a t e r i a l  f o r  A t l a n t i c  
Ocean s p e c i e s  i n c l u d e d  i n  b o t h  t h e  s p e c i e s  g r o u p  s e c t i o n  and i n  t h e  
r e v i s i o n s  o f  t h e  i n d i v i d u a l  s p e c i e s  i s  l i s t e d  u n d e r  t h e  m a t e r i a l  e x a m i n e d  
s e c t i o n  f o r  e a c h  I n d i v i d u a l  s p e c i e s  a c c o u n t .  F r e q u e n c y  d i s t r i b u t i o n s ,  
I n c l u d i n g  c o u n t s  f o r  h o l o t y p e s  (w h e n e v e r  p o s s i b l e ) ,  a p p e a r  i n  T a b l e s  10-16  
and a r e  d i s c u s s e d  i n  d e s c r i p t i v e  a c c o u n t s  f o r  t h e  i n d i v i d u a l  s p e c i e s .
S t a t i s t i c a l  a n a l y s e s  were p e r f o r m e d  on  t h e  VIMS PRIMOS c o m p u t e r  s y s t e m  
u s i n g  t h e  SPSS and  SPSSX s t a t i s t i c a l  p a c k a g e s .  A l l  a n a l y s e s  o f  
m o r p h o l o g i c a l  d a t a  were  c o n d u c t e d  on  l o g  t r a n s f o r m e d  d a t a .
E c o l o g i c a l  d a t a  a c c o m p a n y in g  t h e  s p e c i m e n s  were t a b u l a t e d  and  a n a l y s e d .  
Depth o f  c a p t u r e  i n f o r m a t i o n  ( w h e t h e r  i n  f e e t  o r  f a t h o m s )  w e re  c o n v e r t e d  t o  
the  n e a r e s t  m e t e r .  I f  the  c a p t u r e  d e p t h  f o r  s p e c i m e n s  was r e p o r t e d  a s  a 
r an g e  o f  d e p t h s ,  t h e n  a mean d e p t h  was c a l c u l a t e d  and  u s e d  In  a n a l y s e s  o f  
e c o l o g i c a l  d i s t r i b u t i o n s .
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MERISTIC CHARACTERS
1 ) .  INTERDIGITATION ( ID )  PATTERN. P a t t e r n s  o f  I n t e r d l g l t a t l o n  o f  p r o x i m a l  
d o r s a l  p t e r y g l o p h o r e s  and  n e u r a l  s p i n e s  were c o u n t e d  and  r e c o r d e d  f o r  
t h e  f i r s t  f i v e  l n t e r n e u r a l  s p a c e s .  The number o f  d o r s a l  p t e r y g l o p h o r e s  
I n s e r t e d  i n t o  l n t e r n e u r a l  s p a c e s  1 - 3  was d i a g n o s t i c  f o r  a s p e c i e s  group 
o r  In  one c a s e ,  f o r  a p a r t i c u l a r  s p e c i e s  ( s e e  s p e c i e s  g roup  s e c t i o n  
b e l o w ) . I n t e r d l g l t a t l o n  p a t t e r n s  a r e  I n d i c a t e d  by a p t e t y g i o p h o r e  
f o r m u l a  s u c h  a s  1 - 2 - 2 ;  1 - 3 - 2 ;  1 - 4 - 3 ,  e t c .  ( s e e  T a b l e s  5 - 9 ) .  Of 27 
A t l a n t i c  s p e c i e s ,  o n l y  Svmphurua vanm e1 l e a e  h a d  a u n i q u e  ID p a t t e r n  
d i a g n o s t i c  f o r  t h e  s p e c i e s  (when e x t e n d e d  t o  I n c l u d e  p t e r y g l o p h o r e s  
i n s e r t e d  i n t o  l n t e r n e u r a l  s p a c e s  4 - 5 ) ,  T h i s  r e p r e s e n t s  t h e  f i r s t  t ime 
t h a t  i n t e r d i g i t a t i o n  p a t t e r n s  h a v e  b e e n  u s e d  In  I n t e r p r e t i n g  s p e c i e s  
r e l a t i o n s h i p s  In  t h e  g e n u s  Svmphurus a n d  a l s o  r e p r e s e n t s  t h e  f i r s t  t ime 
t h e y  have  b e e n  u s e d  i n  I d e n t i f y i n g  o r  d i a g n o s i n g  I n d i v i d u a l  s p e c i e s  of  
t o n g u e f l s h e s .
FIN RAYS
F in  r a y s  r e p r e s e n t e d  o n l y  by  t h e  b a s a l  o s s i c l e  o f  t h e  r a y  w e re  c o u n te d  
a s  one  r a y  and  i n c l u d e d  In  t h e  t o t a l  c o u n t .  F i n  r a y s  s e p a r a t e  a t  t h e  b a s e s  
b u t  f u s e d  a l o n g  t h e i r  l e n g t h s  w ere  c o u n t e d  a s  two s e p a r a t e  r a y s .  Specimens 
m i s s i n g  f i n  r a y s  a s  a r e s u l t  o f  o b v i o u s  i n j u r i e s  o r  t r a w l  damage were 
o m i t t e d  from a n a l y s e s ,
2 ) .  CAUDAL FIN RAYS. C a u d a l  f i n  r a y  c o u n t  i s  e x t r e m e l y  c o n s e r v a t i v e  f o r  
t h i s  g e n u s  ( T a b l e  1 0 ) .  F i d e l i t y  f o r  a p a r t i c u l a r  c o u n t  i s  h i g h ,
2 J
u s u a l l y  r a n g i n g  from 90-98% f o r  an i n d i v i d u a l  s p e c i e s .  I r r e g u l a r i t i e s  
a r e  n o t  uncommon In t h e  d e v e lo p m e n t  o f  t h e  c a u d a l  r a y s ,  so  t h a t  
p a r t i c u l a r  c a r e  must  be t a k e n  t o  a c c u r a t e l y  d e t e r m i n e  t h e  t o t a l  number  
o f  c a u d a l  r a y s ,  G i n s b u r g  (1951)  a n d  Mahadeva  ( 1 9 5 6 )  n o t e d  t h e  two 
common t y p e s  o f  i r r e g u l a r i t i e s  e n c o u n t e r e d :  A) a n  i n c o m p l e t e  r a y  in
t h e  fo rm o f  an a r t i c u l a t e d  cup ( o n l y  t h e  b a s a l  o s s i c l e  d e v e l o p e d ) .  I n  
t h e  a b s e n c e  o f  a r a d i o g r a p h ,  t h i s  c o n d i t i o n  i s  e v i d e n t  when t h e  s p a c e  
b e t w e e n  two r a y s  i s  much g r e a t e r  t h a n  t h e  s p a c e s  b e t w e e n  any  o t h e r  
c a u d a l  r a y s ,  B) Two a d j a c e n t  r a y s  m e r g i n g  and  b e c o m i n g  one  r a y  
d i s t a l l y ,  t h o u g h  th e y  a r e  p r o x i m a l l y  f r e e  f o r  a v a r i a b l e  d i s t a n c e  from 
t h e i r  b a s e s .  Caudal f i n  r a y s  a t e  m o s t  e a s i l y  c o u n t e d  f rom  t h e  b l i n d  
s i d e  w i t h  t r a n s m i t t e d  l i g h t  o r  f rom r a d i o g r a p h s ,
3 ) .  DORSAL FIN RAYS. A l l  r a y s  a r e  s i m p l e ,  u n b r a n c h e d  ( T a b l e  1 1 ) ,  Care
s h o u l d  be u s e d  t o  a v o i d  m i s s i n g  t h e  f i r s t  few r a y s  o f  t h e  d o r s a l  f i n .  
T he se  r a y s  a r e  v e ry  s l e n d e r  and  c o n s i d e r a b l y  s h o r t e r  t h a n  t h e  r e s t .
U) , ANAL FIN RAYS, A l l  r a y s  a r e  s i m p l e ,  u n b r a n c h e d  ( T a b l e  1 2 ) .  I n c l u d e s
a l l  f i n  r a y s  and  i s  e x c l u s i v e  o f  t h e  t h i c k ,  m u s c u l a r  g o n a d a l  d u c t .
5 ) .  PELVIC FIN RAYS. A l l  r a y s  a r e  s i m p l e ,  u n b r a n c h e d .  The  number  o f
p e l v i c  f i n  r a y s  i s  I n v a r i a b l y  f o u r  a n d  I s  among t h e  m o s t  c o n s e r v a t i v e  
c h a r a c t e r s  f o r  the  g e n u s .
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VERTEBRAL COUNTS. I n c l u d e d  a r e  c o u n t s  f o r  a b d o m i n a l ,  c a u d a l  and  t o t a l  
v e r t e b r a e .  The t e r m i n a l  c e n t ru m  b e a r i n g  t h e  u r o s t y l e  was c o u n t e d  a s  o n e  
v e r t e b r a .  V e r t e b r a e ,  e s p e c i a l l y  t h e  PU 1 and  PU 2 v e r t e b r a e ,  o f t e n  
p o s s e s s e d  more t h a n  one haemal  o r  n e u r a l  s p i n e  ( two s p i n e s  p r e s e n t  i n  
a p p r o x i m a t e l y  35% o f  the  spe c im ens  e x a m i n e d ) . Whenever a  c e n t r u m  had  an 
e x t r a  s p i n e  i t  was c o u n te d  a s  two v e r t e b r a e .  Specimens w i t h  o b v i o u s l y  
damaged v e r t e b r a l  s k e l e t o n s ,  u n d e r l y i n g  s u p p o r t  b o n e s ,  o r  c a u d a l  f i n s  were 
e x c l u d e d  from summaries  and a n a l y s e s .
6 ) .  ABDOMINAL VERTEBRAE. With t h e  e x c e p t i o n  o f  S.  van]neH.eae a l l  o t h e r  
A t l a n t i c  Svmphurus have n i n e  abdom ina l  v e r t e b r a e  ( t h r e e  w i t h o u t  haemal 
a r c h e s ,  s i x  w i t h  zygapophyses  o f  v a r i a b l e  l e n g t h s ) ,  Symphurus 
v a n m e l l e a e  p o s s e s s e s  e i t h e r  10 o r  11 a bdom ina l  v e r t e b r a e  ( t h r e e  w i t h o u t  
haemal  a r c h e s ,  s e v en  o r  e i g h t  w i t h  e l o n g a t e  z y g a p o p h y s e s ) .  With  the  
s i n g u l a r  e x c e p t i o n  o f  £ ,  v a n m e l l e a e . d i f f e r e n c e s  i n  v e r t e b r a l  c o u n t s  
among A t l a n t i c  s p e c i e s  r e s u l t  f rom i n t e r s p e c i f i c  v a r i a t i o n s  i n  numbers  
o f  c a u d a l  v e r t e b r a e .
7) .  CAUDAL VERTEBRAE, Caudal  v e r t e b r a e  c o u n t  b e g i n s  w i t h  t h e  f i r s t  
v e r t e b r a  w i t h  a d e f i n i t e  haemal  s p i n e  and  i n c l u d e s  t h e  v e r t e b r a  
p o s s e s s i n g  t h e  u r o s t y l e ,
8 ) .  TOTAL VERTEBRAE COUNT. I n c l u d e s  t h e  sum o f  abdomina l  and c a u d a l  
v e r t e b r a e  c o u n t s .  T h i s  c o u n t  r e p r e s e n t s  d a t a  p r e s e n t e d  i n  T a b le  13,
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9 ) .  HYPURAL NUMBER. T h i s  c o u n t  I n c l u d e s  t h e  t o t a l  number  o f  h y p u r a l s  in  
t h e  c a u d a l  s k e l e t o n .  T h i s  c o u n t  was I n v a r i a b l e  f o r  moat  s p e c i e s ,  bu t  
f o r  some t h e r e  was I n t r a s p e c l f i c  v a r i a t i o n  In  t h i s  c h a r a c t e r .  Most 
s p e c i e s  h a v e  e i t h e r  f o u r  o r  f i v e  h y p u r a l s ,  ho w e v e r ,  t h r e e  s p e c i e s  have 
c o u n t s  o f  e i t h e r  f o u r  o r  f i v e  h y p u r a l s .
SCALE COUNTS, A c c u r a t e ,  r e p e a t a b l e  s c a l e  c o u n t s  a r e  d i f f i c u l t  t o  make in  
s u c h  f i s h e s  a s  S v m p h u r u s . w i t h  t h e i r  numerous  t h i n  and  d e c i d u o u s  s c a l e s .  
O n ly  f o r  t h o s e  s p e c i m e n s  t r a w l e d  o r  c o l l e c t e d  w i t h  SCUBA from s h a l l o w  dep th s  
w e re  somewhat  r e l i a b l e  s c a l e  c o u n t s  a v a i l a b l e .  For  a l l  s p e c i e s ,  an 
a p p r o x i m a t e  c o u n t  was made b a s e d  on  e i t h e r  p a r t i a l  s c a l e  c o u n t s ,  from s c a l e  
p o c k e t s ,  o r  a c o m b i n a t i o n  o f  t h e  two.  In  some d e e p e r  - 1 i v i n g  s p e c i e s ,  s c a l e  
c o u n t s  w e re  v i r t u a l l y  i m p o s s i b l e  t o  make b e c a u s e  o f  t h e  e x t e n s i v e  a b r a s i o n  
t o  t h e  s p e c i m e n s  I n c u r r e d  i n  t h e  t r a w l i n g  p r o c e s s .  For  t h e s e ,  app ro x im a te  
s c a l e  c o u n t s  a r e  r e p o r t e d  ( s e e  T a b l e s  1 6 - 1 6 )  b u t  w e re  n o t  r e l i e d  on f o r  
d i a g n o s t i c  a c c o u n t s .
1 0 ) .  LONGITUDINAL SCALE COUNT. T h i s  c o u n t  I n c l u d e s  t h e  t o t a l  number  o f  
c o m p l e t e  d i a g o n a l  rows o f  s c a l e s  a l o n g  t h e  body ,  b e g i n n i n g  above a 
h y p o t h e t i c a l  l o n g i t u d i n a l  l i n e  s t a r t i n g  J u s t  above  t h e  o p e r c u l a r  ang le  
t o  t h e  e n d  o f  t h e  h y p u r a l .  The few rows o f  s c a l e s  a l o n g  the  c a u d a l  f i n  
b a s e  a r e  n o t  I n c l u d e d  i n  t h i s  c o u n t .  The l a s t  s c a l e  i n c l u d e d  i n  t h i s  
c o u n t  m us t  be a t  l e a s t  h a l f  i n  f r o n t  o f  t h e  p o s t e r i o r  m a r g i n  o f  t h e  
h y p u r a l  p l a t e .
1 1 ) .
1 2 ) .
LIST
1 ) .
2 ) . 
3) .
1U
HEAD SCALES. The o b l i q u e ,  c o m p l e t e  rows o f  s c a l e s  on  t h e  o c u l a r  s i d e  
o f  the  h e a d  b e tw e en  t h e  p o s t e r i o r  m a r g i n  o f  the  l o w e r  e y e  and t h e  p o i n t  
o f  e m a r g i n a t i o n  o f  t h e  ope rc u lum  i n t o  d o r s a l  and v e n t r a l  l o b e s .  From 
t h e  d o r s a l  e d g e ,  t h e  rows r u n  downward and  b a c k w a rd .  Coun t  does n o t  
i n c l u d e  t h e  s m a l l  number  o f  s c a l e s  u s u a l l y  p r e s e n t  on t h e  d i s t a l  d o r s a l  
and v e n t r a l  l o b e s  o f  t h e  o p e rc u lu m  b e yond  t h e  p o i n t  o f  t h e  o p e r c u l a r  
e m a r g i n a t i o n ,
LATERAL SCALE ROWS. The c o u n t  o f  s c a l e s  i n  a t r a n s v e r s e  row s t a r t s  
from t h e  b a s e  o f  t h e  d o r s a l  f i n  a t  a p o i n t  d i r e c t l y  above  t h e  d o r s a l  
edge o f  t h e  p o s t e r i o r  m a r g i n  o f  t h e  o p e rc u l u m  and  r u n s  v e n t r a l l y  a l o n g  
a d i a g o n a l  t o  the  b a s e  o f  t h e  a n a l  f i n .  T h i s  c o u n t  d o e s  n o t  i n c l u d e  
s c a l e s  a l o n g  t h e  d o r s a l  and  a n a l  f i n s .
OF MEASUREMENTS
STANDARD LENGTH. D i s t a n c e  from t i p  o f  f l e s h y  s n o u t  t o  p o s t e r i o r  end  o f  
h y p u r a l  p l a t e .
BODY DEPTH, M easured  a s  g r e a t e s t  d i s t a n c e  a c r o s s  body  e x c l u s i v e  o f  
f i n s .  Made on b l i n d  s i d e .
FREANAL LENGTH. D i s t a n c e  from t i p  o f  s n o u t  t o  o r i g i n  o f  a n a l  f i n ,  
Measured on b l i n d  s i d e .
F i g u r e  2
2 rj
G r a p h ic  i l l u s t r a t i o n  o f  l o c a t i o n s  on the  body f o r  measurem ents  







F i g u r e  3 G r a p h ic  i l l u s t r a t i o n  o f  l o c a t i o n s  on t h e  h e a d  f o r  measurem ents  






i t ) .  ANAL BASE LENGTH (ABL). D i s t a n c e  from o r i g i n  o f  a n a l  f i n  t o  p o s t e r i o r  
en d  o f  h y p u r a l  p l a t e .  Measured on b l i n d  s i d e ,
5) . DORSAL BASE LENGTH (DBL) D i s t a n c e  from o r i g i n  o f  d o r s a l  f i n  to
p o s t e r i o r  end  o f  h y p u r a l  p l a t e .
6 ) ,  FRED0R5AL LENGTH (PDL). D i s t a n c e  from most  a n t e r i o r  p o i n t  o f  f l e s h y  
s n o u t  t o  o r i g i n  o f  d o r s a l  f i n ,
7 ) .  PELVIC FIN LENGTH (PL).  D i s t a n c e  from b a s e  o f  f o u r t h  ( p o s t e r i o r )
p e l v i c  r ay  ( t h e  l o n g e s t )  t o  d i s t a l  t i p  o f  l a s t  f i n  r a y .
fl), CAUDAL FIN LENGTH (CFL) . D i s t a n c e  from base  o f  a r t i c u l a r  cups  o f
m i d d l e  c a u d a l  f i n  r a y s  to  t i p  o f  l o n g e s t  middle  r a y s .
9 ) .  HEAD LENGTH ( H L ) . D i s t a n c e  from most  a n t e r i o r  p o i n t  o f  f l e s h y  s n o u t  to  
m os t  p o s t e r i o r  e x t e n s i o n  o f  upper  f l e s h y  lobe  o f  ope rcu lum .
10 ) .  HEAD WIDTH (HW) . G r e a t e s t  d i s t a n c e  a c r o s s  head a t  p o s t e r i o r  p o r t i o n  of 
o p e r c u l u m ,
11) , POSTORBITAL HEAD LENGTH (POL) . D i s t a n c e  from p o s t e r i o r  m arg in  n f  lower
e y e  t o  p o s t e r i o r  e x t e n t  o f  u p p e r  f l e s h y  lo b e  o f  opercu lum.
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1 2 ) ,  UPPER HEAD LOBE WIDTH (UHL). D i s t a n c e  a t  o p e rc u l u m  f rom  d o r s a l  m a r g i n  
o f  body  t o  d o r s a l  o r i g i n  o f  ope rcu lum .
13) .  LOVER HEAD LOBE VIDTH (LHL) , D i s t a n c e  a t  ope rc u lu m  From d o r s a l  o r i g i n  
o f  o p e rc u lu m  to  m o s t  v e n t r a l  p a r t  o f  op e rc u lu m ,
1 4 ) .  UPPER OFERCULAR LOBE WIDTH (OFUL) . D i s t a n c e  from d o r s a l  o r i g i n  o f
o p e r c u l u m  to  m l d ~ p o l n t  o f  e m a r g i n a t i o n  on p o s t e r i o r  b o r d e r  o f  
o p e r c u l u m .
15) .  LOWER OPERCULAR LOBE WIDTH (OPLL) . D i s t a n c e  from mid p o i n t  of
e m a r g i n a t i o n  o f  p o s t e r i o r  b o r d e r  o f  ope rcu lum  t o  the  m os t  v e n t r a l  p o i n t
o f  o p e r c u l u m .
1 7 ) .  SNOUT LENGTH (SN L) . D i s t a n c e  from a n t e r i o r  r i m  o f  l o w e r  eye t o  t i p  o f  
s n o u t .
18) , UPPER JAW LENGTH (UJL) . S h o r t e s t  d i s t a n c e  from t i p  o f  p r e m a i t i l l a  t o
a n g l e  o f  mouth.
1 9 ) .  EYE DIAMETER ( E D ) . G r e a t e s t  h o r i z o n t a l  d i a m e t e r  o f  t h e  c o r n e a  o f  low e r  
e y e .  Does no t  i n c l u d e  f l e s h y  t i s s u e  s u r r o u n d i n g  eye ,
2 0 ) .  CHIN DEPTH (CD). V e r t i c a l  d i s t a n c e  from a n g l e  o f  the  mouth t o  most  
v e n t r a l  p o i n t  o f  c h i n .
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2 1 ) .  PELVIC TO ANAL DISTANCE (P A ) . S h o r t e s t  d i s t a n c e  from b a s e  o f  most 
p o s t e r i o r  p e l v i c  r a y  t o  b a s e  o f  f i r s t  a n a l  r a y .
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QUALITATIVE CHARACTERS
The f o l l o w i n g  c h a r a c t e r s  a r e  I m p o r t a n t  In  I d e n t i f y i n g  Svmphurus
s p e c i m e n s  when u s e d  i n  c o m b i n a t i o n  w i t h  o t h e r  m e r i s t l c  a n d  m o rp h o m e t r i c
d a t a .
1 ) .  BODY PIGMENTATION. P i g m e n t a t i o n  I s  u n i q u e  f o r  some s p e c i e s ,  In  
o t h e r s ,  p i g m e n t a t i o n  p a t t e r n  i s  v a r i a b l e ,  b u t  s t i l l  o f  l i m i t e d  v a l u e  i n  
d i s t i n g u i s h i n g  t h e  s p e c i e s .  F r e q u e n t l y  o b s e r v e d  p i g m e n t a t i o n  p a t t e r n s  
c o n s i s t  o f  u n i f o r m  c o l o r a t i o n  o r  b o l d  p a t t e r n s  o f  a v a r i a b l e  number o f  
c r o s s b a n d s .  Some s p e c i e s  have p i g m e n te d  b l i n d  s u r f a c e s ,  b u t  most  
u s u a l l y  have  a u n i f o r m l y  c r e a m - w h i t e  o r  s l i g h t l y  y e l l o w i s h  b l i n d  s i d e .
2 ) ,  FIN PIGMENTATION. P ig m e n t  s p o t s  on t h e  d o r s a l ,  a n a l  and  c a u d a l  f i n s  
a r e  d i a g n o s t i c  f o r  some s p e c i e s ,
3 ) .  PERITONEUM COLOR. D i a g n o s t i c  f o r  p l a c e m e n t  w i t h i n  a  s p e c i e s  g r o u p ,  b u t  
n o t  d i a g n o s t i c  f o r  s p e c i e s  i d e n t i f i c a t i o n  when u s e d  a l o n e .
4 ) .  OPERCULAR PIGMENTATION. Three  a r e a s  were e xa m ined  f o r  p i g m e n t a t i o n ,  
t h e  o u t e r  o p e r c u l u m ,  i n n e r  ope rc u lum  and  t h e  i s t h m u s .  T h i s  c h a r a c t e r  
i s  u s e f u l  i n  c o m b i n a t i o n  w i t h  o t h e r  c h a r a c t e r s  b u t  i s  o f  g e n e r a l l y  
l i t t l e  v a l u e  when u s e d  a l o n e .
5 ) .  PUPILLARY OPERCULUM. A p i g m e n te d ,  u s u a l l y  t r i a n g u l a r  o r  s p h e r i c a l l y -  
s h a p e d  s t r u c t u r e  on t h e  t o p  p a r t  o f  t h e  c o r n e a  ( s e e  F i g .  3 ) ,  The
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p resum e d  f u n c t i o n  Is  to  shade t h e  r e t i n a  from d i r e c t  e x p o s u r e  t o  b r i g h t  
l i g h t .  G i n s b u r g  (1951)  and Menezes and  Benvegnu (L976)  d i d  n o t  u t i l i z e  
t h i s  c h a r a c t e r  i n  t h e i r  s t u d i e s  on w e s t e r n  A t l a n t i c  t o n g u e f i s h e s , 
Mshadeva ( 1 9 5 6 ) ,  however ,  found  t h i s  c h a r a c t e r  u s e f u l  in  d i a g n o s i n g  
s e v e r a l  E a s t e r n  P a c i f i c  s p e c i e s .  P r e s e n c e  o r  a b s e n c e  o f  a p u p i l l a r y  
op e rc u lu m  was a l s o  found  to  be i m p o r t a n t  f o r  d i f f e r e n t i a t i n g  s e v e r a l  
s p e c i e s  o f  w e s t e r n  A t l a n t i c  t o n g u e f l s h e s ,
6 ) .  EYE POSITION, The r e l a t i v e  p o s i t i o n  o f  the  u p p e r  eye  w i t h  r e s p e c t  to  
t h e  lo w e r  eye  i s  u s e f u l  i n  I d e n t i f i c a t i o n  b u t  n o t  d i a g n o s t i c  when u se d  
a l o n e .
7 ) .  SNOUT SQUAMATION, The e x t e n t  o f  s q u a m a t io n  on  t h e  s n o u t ,  a l t h o u g h  
u s e f u l  i n  I d e n t i f y i n g  s p e c l e s - g r o u p  p l a c e m e n t ,  i s  no t  u s e f u l  a t  t h e  
s p e c i e s  l e v e l .
f l) ,  JAW POSITION. The r e l a t i v e  p o s i t i o n  o f  t h e  a n g l e  o f  the  mou th  w i t h
r e s p e c t  t o  t h e  lower eye  i s  u s e f u l  In  d i a g n o s i n g  some s p e c i e s .
9 ) ,  DORSAL FIN ORIGIN, The r e l a t i v e  p o s i t i o n  o f  t h e  d o r s a l  f i n  o r i g i n  w i t h  
r e s p e c t  t o  t h e  u p p e r  eye  i s  u s e f u l  In  I d e n t i f y i n g  some s p e c i e s .
1 0 ) .  JAW PIGMENT, The d e g r e e  o f  p ig m e n t  d e v e lo p m e n t  on  t h e  e y e d - s i d e  l i p s
i s  h e l p f u l  In  I d e n t i f y i n g  some s p e c i e s .
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11 ) .  SQUAMATION ON DORSAL AND ANAL FINS. The p r e s e n c e  and  number o f  s c a l e s
on t h e  d o r s a l  and  ana l  f i n s  a r e  u s e f u l  c h a r a c t e r s  f o r  i d e n t i f y i n g  some
sp e c  i e s .
1 2 ) .  DENTITION ON EYED SIDE JAWS, The e x t e n t  o f  d e n t i t i o n  d e v e l o p e d  on the
e y e d - s i d e  jaws i s  u s e f u l  i n  I d e n t i f y i n g  some s p e c i e s .
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T a b l e  4,  Acronyms f o r  museon m a t e r i a l  examined  In  the  p r e s e n t  s tu d y .  
Com plete  a d d r e s s  and o t h e r  p e r t i n e n t  I n f o r m a t i o n  may be found  i n  L e v i t o n  e t  
s i ,  ( 1985) .
Code I n s t i t u t i o n
ALA U n i v e r s i t y  o f  Alabama, U n i v e r s i t y .
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CHAPTER 4 . 0  
P h y l o g e n e t i c  P o s i t i o n  o f  t h e  C y n o g l o s s t d a e
As p r e s e n t l y  c o n c e i v e d ,  t h e  s i n i s t r a l  C y n o g l o s s i d a e  and  the  d e x t r a l  
S u l e l d a e  ( t r u e  s o l e s )  c o m p r i s e  t h e  s u b o r d e r  S o l e o i d e i  o f  t h e  O rde r  
P l e u r o n e c t i f o r m e s . The S o l e o i d e l  a r e  d i s t i n g u i s h e d  b y  h a v i n g  a s m a l l  mouth 
w i t h o u t  a  p r o m i n e n t  low er  Jaw; b l i n d  s i d e  J a w s  s t r o n g l y  c u r v e d  and  t o o t h e d ;  
e y e d - s i d e  u p p e r  j a w s  w i t h  v a r y i n g  d e g r e e s  o f  d e n t i t i o n ;  no p r e o p e r c u l a r  
m a r g i n ;  g i l l  membranes f u s e d  w i t h  f r e e  b r a n c h i o s t e g a l  r a y s ;  n a s a l  o r g a n s  
s y m m e t r i c a l  i n  p o s i t i o n ;  p o s t e l e i t h r u m  a b s e n t  and  p l e u r a l  r i b s  a b s e n t .
No g e n e r a l l y  a c c e p t e d  c l a s s i f i c a t i o n  f o r  t h e  S o l e o i d e i  e x i s t s .  Most 
p r e v i o u s  s t u d i e s  have  c o n s i d e r e d  t h e  S o l e o i d e i  a s  a d l i s t i n c t  g roup  w i t h i n  
t h e  p l e u r o n e c t l f o r m s , a l t h o u g h  t h e r e  i s  l i t t l e  a g r e e m e n t  r e g a r d i n g  t h e  
i n t e r r e l a t i o n s h i p s  t o  o t h e r  f l a t f i s h e s  (R egan  1910;  Norman 1934;  1966;  Hubbs 
1 945 ;  L a u d e r  and Lelm 1983; H e n s l e y  and  A b l s t r o m  1 9 8 4 ) .  H e n s l e y  and  
A h l s t r o m  (1984)  i n d i c a t e d  t h a t  t h e r e  was s t r o n g  e v i d e n c e  t o  s u p p o r t  
m onophyly  i n  t h e  C y n o g l o s s i d a e , b u t  t h a t  r e l a t i o n s h i p s  o f  t h i s  f a m i l y  a r e  
s t i l l  o b s c u r e .  R e g a r d in g  t h e  S o l e i d a e ,  t h e y  s t a t e d  t h a t  t h e  s u b f a m i l y  
S o l e i n a e  s h a r e s  many c h a r a c t e r s  w i t h  t h e  C y n o g l o s s i d a e ,  w he re as  t h e  
s u b f a m i l y  A c h i r i n a e  i s  more p r i m i t i v e  t h a n  o r i g i n a l l y  t h o u g h t .  The 
c h a r a c t e r  s t a t e  p r o p o s e d  as  u n i t i n g  t h e  S o l e i n a e  a n d  A c h i r i n a e  a p p e a r s  t o  be 
t h a t  a l l  s p e c i e s  a r e  d e x t r a l . H e n s l e y  and  A h l s t r o m  (1984 )  n o t e d  t h a t  t h e
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e v o l u t i o n  o f  o c u l a r  asymmetry I s  n o t  w e l l  u n d e r s t o o d ,  and  m aking  
p h y l o g e n e t i c  I n t e r p r e t a t i o n s  from s t a t e s  o f  o c u l a r  a sym m etry  w i t h o u t  
c o r r o b o r a t i v e  I n f o r m a t i o n  from o t h e r  c h a r a c t e r s  may l e a d  t o  c i r c u l a r  
r e a s o n i n g  and  the  e s t a b l i s h m e n t  o f  p o l y p h y l e t l c  g r o u p s .  They n o t e d  t h a t  lrl n  
any c l a d i s t l c  a n a l y s i s  o f  p l e u r o n e c t i f o r m  i n t e r r e l a t i o n s h i p s ,  c h a r a c t e r  
s t a t e s  u s e d  t o  u n i t e  s o l e o l d s  w i l l  n e e d  t o  he r e  - i n t e r p r e t e d ."  E v i d e n c e  
u s e d  to  s u p p o r t  t h e  g r o u p i n g  o f  the  S o l e i d a e  and C y n o g l o s s i d a e  i n  t h e  
s u b o r d e r  S o l e o i d e i  a r e  u n c o n v i n c i n g ,  n o t  s u f f i c i e n t l y  d e t a i l e d  o r  a r e  
u n t e s t e d  by  modern methods o f  p h y l o g e n e t i c  r e c o n s t r u c t i o n  u s i n g  o u t g r o u p  
c o m p a r i s o n s  ( H e n s l e y  and A h la t r o m ,  19 8 4 ) .
At p r e s e n t  t h e r e  i s  d i f f i c u l t y  In  d i a g n o s i n g  t h e  S o l e o i d e i  b a a e d  on 
s ynapom orph ic  c h a r a c t e r s .  H e n s l e y  and  A h l s t r o m  ( 1 9 8 4 )  p o i n t e d  o u t  t h a t  some 
c h a r a c t e r s ,  s u c h  a s  d i m o r p h ic  o p t i c  c h i a s m a t a  and  s y m m e t r l e a l  n a s a l  o r g a n s ,  
u s e d  i n  p r e v i o u s  s t u d i e s  a s  e v i d e n c e  t h a t  s o l e i d s  a n d  c y n o g l o s s i d s  a r e  most  
c l o s e l y  r e l a t e d ,  a r e  a c t u a l l y  p l e s l o m o r p h i c  f o r  t h e  o r d e r  and  t h u s  n o t  
u s e f u l  i n  a d v a n c i n g  t h a t  h y p o t h e s i s .  Some c h a r a c t e r s ,  s u c h  a s  t h e  a b s e n c e  
o f  a l l  r i b s  i n  some g r o u p s  ( N e l s o n  1984;  Lauder  a n d  Leim 1 9 8 3 ) ,  h a v e  b e e n  
i n c o r r e c t l y  i n t e r p r e t e d .  A l t h o u g h  a p p a r e n t l y  a b s e n t  i n  t h e  A c h i r i n a e  and  
C y n o g l o s s i d a e ,  Chabanaud (1940b ;  1941) a n d  H e n s l e y  a n d  A h l s t r o m  (1984)  
r e p o r t e d  f i n d i n g  s h o r t  e p l p l e u r a l  r i b s  I n  some g e n e r a  o f  t h e  s u b f a m i l y  
S o l e i n a e ,
H e n s l e y  and  Ah ls t rom  (1984)  s u g g e s t e d  t h a t  p o s s i b l e  s y n a p o m o r p h i e s  f o r  
t h e  s u b o r d e r  S o l e o i d e i  i n c l u d e d  t h e  c o n t i n u o u s  s k i n f o l d  c o v e r i n g  f rom  t h e  
c h i n  a c r o s s  t h e  d e n t a r y  and l n t e r o p e r c u l a r  bones  a n d  t h e  a b s e n c e  o f  p l e u r a l  
r i b s .  These c h a r a c t e r s  have  n o t  been  exam ined  i n  a l l  s p e c i e s ,  h o w e v e r ,  and
3 8
may p rove  to  be I n a p p r o p r i a t e  I n  d e f i n i n g  t h e  monophyly o f  t h e  g r o u p .  O ther  
p o s s i b l e  synapom orph ie s  n o t  d i s c u s s e d  by t h e s e  a u t h o r s  i n c l u d e  t h e  p r e s e n c e  
and d e g r e e  o f  de ve lopm en t  o f  t h e  e p i c r a n i a l  bony s y s t e m ,  O c h i a l  (1963)  
b r i e f l y  d i s c u s s e d  t h i s  c h a r a c t e r  i n  h i s  s t u d y  o f  J a p a n e s e  s o l e o l d s ,  b u t  the  
im p o r ta n c e  o f  t h i s  c h a r a c t e r  i n  a p h y l o g e n e t i c  s t u d y  h a s  no t  b e e n  f u l l y  
e v a l u a t e d .
Monophyly o f  t h e  C y n o g l o s s i d a e  h a s  n o t  b e e n  u n e q u i v o c a l l y  d e m o n s t r a t e d  
b u t  t h e r e  do seem t o  be s e v e r a l  p o s s i b l e  s y n a p o m o rp h ie s  f o r  t h e  g r o u p .  Most 
o f  t h e  synapom orph ie s  i n v o l v e  r e d u c t i o n s  o r  Losses  o f  s t r u c t u r e s  i n c l u d i n g  
th e  a b s en c e  o f  p e c t o r a l  f i n s  i n  t h e  a d u l t  s t a g e ,  l o s s  o f  the  b l i n d  s i d e  
p e l v i c  f i n  arid r e d u c t i o n  o f  t h e  r e m a i n i n g  p e l v i c  f i n  t o  f o u r  r a y s .
A d d i t i o n a l  c h a r a c t e r s  may I n c l u d e  m o d i f i c a t i o n s  o f  t h e  e p i c r a n i a l  bony 
s y s t e m .
The n e x t  s e c t i o n s  ( C h a p te r  4 , 1 - 4 . 3 )  p r o v i d e  d i a g n o s e s  f o r  t h e  f a m i ly  
C y n o g l o s s i d a e ,  t h e  two s u b f a m i l i e s  o f  t o n g u e f t s h e s , t h e  C y n o g l o s s I n a e  and 
S y m p h u r in a e , C h a p te r  4 . 4  I s  a g e n e r i c  synonymy f o r  t h e  genus Svm ohurus .
T h i s  I s  f o l l o w e d  ( C h a p te r  4 . 5 )  w i t h  a d e t a i l e d  d e s c r i p t i o n  f o r  t h e  genus  
Svmphurus. I n f o r m a t i o n  p r o v i d e d  i n  t h e  d i a g n o s e s  and  d e s c r i p t i o n s  was 
g a t h e r e d  from Ginaburg  ( 1 9 5 1 ) ,  Mahadeva ( 1 9 5 6 ) ,  O e h i a i  (L96B) and  Menon 
(1977)  and s u pp le m e n te d  w i t h  f i n d i n g s  d e r i v e d  from t h e  p r e s e n t  s t u d y .
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CHAPTER ^ .1 
F a m i l y  C y n o g l o s s i d a e
Eyes e i n i s t r a l ,  s m a l l .  O p t i c  c h i a s m a  d i m o r p h i c .  Jaws s t r o n g l y  
a s y m m e t r i c a l ,  u p p e r  Jaw u s u a l l y  b e n t  a n t e r i o r l y ,  t h e  f l e s h y  s n o u t  c u r v i n g  
o v e r  t h e  lower Jaw a n d  f o rm in g  a d i s t i n c t  h o o k  ( o n l y  weakly  d e v e l o p e d  i n  
Svm phurus1. H a r e s ,  two p a i r s ,  p l a c e d  s y m m e t r i c a l l y ;  the  a n t e r i o r  n a r e s  a 
w e l l - d e v e l o p e d  t u b u l e ,  t h e  p o s t e r i o r  n a r e a  w i t h  a  r a i s e d  e dge  o n l y .  N a r i a l  
t u b e  o f  eyed  s i d e  a l w a y s  a r i s i n g  i n  f r o n t  o f  f i x e d  eye ;  p o s t e r i o r  n a r e s  on 
o c u l a r  s i d e  u s u a l l y  p l a c e d  on a n t e r i o r  p a r t  o f  l n t e r o r b l t a l  s p a c e .  Median 
a x i l  r od  o f  n a s a l  l a m in a e  t h i c k e n e d  and s t r a i g h t .  D or sa l  and  a n a l  f i n s  
c o n f l u e n t  w i t h  c a u d a l .  D o r s a l  f i n  o r i g i n a t e s  an head .  The f i r s t  d o r s a l  r a y  
u s u a l l y  I n s e r t e d  a n t e r i o r  t o  p o s t e r i o r  m a r g i n  o f  m i g r a t i n g  e y e .  D o r s a l  and  
a n a l  f i n s  c o n t a i n i n g  numerous r a y s ,  n o t  f e w e r  t h a n  69 i n  t h e  d o r s a l  and  35 
i n  t h e  a n a l ,  A l l  f i n  r a y s  s e g m e n t e d  and  u t t b r a n c h e d .  Anal  f i n  o r i g i n  
i m m e d i a t e l y  p o s t e r i o r  t o  a n u s .  Anus and  o p e n i n g  o f  o v i d u c t  a r e  
e c c e n t r i c a l l y  p l a c e d  o n to  b l i n d  s i d e  I m m e d i a t e l y  a n t e r i o r  t o  a n a l  f i n  
o r i g i n .
P e c t o r a l  f i n s  l o s t  o r  r e p r e s e n t e d  o n l y  b y  a  t h i n  membrane i n  a d u l t  
( p r e s e n t  i n  s y m m e t r i c a l  l a r v a ) . p e l v i c  f i n  u n p a i r e d ,  i n s e r t e d  o n  m l d l i n e  o f  
abdomen, w i t h  4 r a y s .  The s i n g l e  l e f t  p e l v i c  f i n  assumes a  m e d i a n  p o s i t i o n  
(K y le  1921; 1926) ,  P e l v i c  o f  e y e d  s i d e  a b s e n t  ( e x c e p t  In r a r e  i n d i v i d u a l
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c a s e s  where i t  I s  s i t u a t e d  on t h e  e y e d  a i d e  much above  t h e  m i d - v e n t r a l  
l i n e ) .  U r o g e n i t a l  p a p i l l a  l o n g ,  m l d v e n t r a l l y  p l a c e d  a n t e r i o r  t o  b u t  
a t t a c h e d  t o  f i r s t  a n a l  r a y .
S c a l e s  g e n e r a l l y  s t r o n g l y  c t e n o i d  on  e y e d  s i d e ;  s e c o n d a r i l y  c y c l o i d  i n  
a few s p e c i e s .  S c a l e s  o f  b l i n d  s i d e  c t e n o i d  o r  c y c l o i d ,  d e p e n d i n g  on t h e  
s p e c i e s .  S e c onda ry  s q u a m a t io n  on v e r t i c a l  f i n s  p r e s e n t  o r  a b s e n t .
No p r o m i n e n t  de rm a l  f l a p s  o r  f r i n g e s  on b l i n d  s i d e  o f  h e a d .  E p id e rm a l  
s e n s o r y  p a p i l l a e  p r e s e n t  o r  a b s e n t .  E p i d e r m a l  h a i r s  a b s e n t .
L a t e r a l  l i n e s  on o c u l a r  s i d e  o f  b o d y  e n t i r e l y  a b s e n t  o r  2 t o  3 In  
number ,  i f  p r e s e n t .  L a t e r a l  l i n e  e n t i r e l y  a b s e n t  o r  1 o r  2 i n  number on 
b l i n d  s i d e .
Abdominal c a v i t y  r e l a t i v e l y  b r o a d .  I n t e s t i n e  s h o r t ,  c o l l e d  i n  
abdom ina l  c a v i t y .  D i g e s t i v e  and u r i n a r y  o r g a n s  do n o t  e x t e n d  t o  t h e  c a u d a l  
r e g i o n ,  o n ly  t h e  o v a r i e s  and  p o s t u r e t h r a l  p o r t i o n  o f  t h e  u r i n a r y  b l a d d e r  
oc cupy  the  c a u d a l  r e g i o n .  P e r i t o n e u m  c l e a r  o r  h i g h l y  p i g m e n t e d .
Swim bladder  a b s e n t  in  a d u l t  ( p r e s e n t  i n  s y m m e t r i c a l  l a r v a ) ,
V a u l t  o f  c r a n iu m  a b s e n t  due t o  huge  f o n t a n e l l e  ( S y m p h u r i n a a ) o r  
c o m p l e t e l y  o s s i f i e d  ( C y n o g l o s s i n a e ) , O t i c  c a p s u l e s  b u l k y  and  h e m i s p h e r i c a l  
o r  n o t  p r o m i n e n t ;  p r e f r e n t a l  bones  w i t h  o r  w i t h o u t  a s p i n u o u s  d i v e r g e n c e  
p o s t e r i o r l y  d i r e c t e d  and  a t t a c h e d  t o  b a s e  o f  a n t e r i o r  p s e u d o i n t e r n e u r a l  
s p i n e ;  s u p r a o c c i p i t a l  c a r t l l a g e n o u s  o r  c a l c i f i e d .  R o s t r a l  p r o c e s s  o f  
n e u r o c r a n iu m  a b s e n t  o r  r u d i m e n t a r y ,  o r  w e l l  d e v e l o p e d .  A n t e r i o r  
p s e u d o i n t e r n e u r a l  s p i n e  s l e n d e r  o r  r o b u s t ,  q u a d r a n g u l a r  o r  s w o r d l i k e ;  t h e  
f i r s t  complex d o r s a l  p t e r y g i o p h o r e  ( t h e  e r l s m e )  s h o r t  o r  e l o n g a t e ;  a r c h l i k e
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o r  f a l c i f o r m  i n  s ha pe  and s u p p o r t i n g  numerous p t e r y g l o p h o r e s  advanced  o n to  
c ra n ium .
Too th  p a t c h e s  on u p p e r  p h a r y n g e a l  bone 2 i n  number .  U r o h y a l  bone t h i n ;  
p o s t e r i o r  m arg in  f o r k e d ,  e m a r g l n a t e  o r  e n t i r e .  P e c t o r a l  g i r d l e  c o m p r i se d  o f  
a  p o s t t e m p o t a l ,  s u p r a c l e i t h r u m  and c l e i t h r u m ,  C l e i t h r u m  smooth o r  w i t h  
p o s t e r i o r l y  d i r e c t e d  s p i n e  a t  a n g l e ;  weak ly  o r  s u b a n g u l a r l y  a r c h e d .
Abdominal v e r t e b r a e  u s u a l l y  9 ,  sometim es  10, 11, o r  r a r e l y  12; the  
number o f  c a u d a l  v e r t e b r a e  r a n g e s  from 33 t o  66.  N e u r a l  a r c h  c o m p l e te  i n  
a l l  v e r t e b r a e ,  I n c l u d i n g  t h e  f i r s t  abdomina l  v e r t e b r a e .  Haemal a r c h e s  
c o m p l e t e  as  f a r  f o rw a r d  a s  t h e  f o u r t h  a b dom ina l  v e r t e b r a e ;  and  a n  a n a l  
l n t e r h a e m a l  s p i n e  I s  p r e s e n t ,  a t t a c h e d  t o  t h e  f i r s t  c a u d a l  ha emal  s p i n e  n e a r  
i t s  e x t r e m i t y ,  P a r a p o p h y s e s  l o n g ,  t h e  l a s t  one  e v i d e n t l y  s h o r t e r  t h a n  h a l f  
t h e  l e n g t h  o f  f i r s t  ha emal  s p i n e .
F i r s t  n e u r a l  s p i n e  s h o r t ,  t h e  t i p  e x t e n d i n g  a n t e r i o r l y  above  r e a r  o f  
s u p r a o c c l p i t a l  bone .  I n  g e n e r a l ,  e a c h  n e u r a l  and  haemal  s p i n e  p o s t e r i o r  to  
t h e  t h i r d  n e u r a l  and s e c o n d  haemal  s p i n e s  a s s o c i a t e d  w i t h  two 
p t e r y g l o p h o r e s .
Caudal  r a y s  u n b r a n c h e d ,  v a r i a b l e  In  number ( u s u a l l y  9 * 1 4 ) ,  b u t  
c o n s i s t e n t  w i t h i n  a p a r t i c u l a r  s p e c i e s .  C auda l  s k e l e t o n  much r e d u c e d .  
U s u a l l y  f o u r ,  o c c a s i o n a l l y  f i v e ,  h y p u r a l s  p r e s e n t .  A s i n g l e  e p u r a l  and 
p a r h y p u r a l  p r e s e n t ,
Vegus lobe  o f  m e d u l l a  o b l o n g a t a  w e l l  e n l a r g e d .
4 2
CHAPTER 4 , 2  
S u b f a m i l y  C y n o g l o s s l n a e  
Type Genus; G v n o ^ l o s s u s  H a m i l to n - B u c h a n a n  1822 by monotypy.
Snout  w e l l - h o o k e d ,  o v e r h a n g i n g  mouth,  Mouth i n f e r i o r .  J a w s ,  on b l i n d  
s i d e  o n l y ,  armed w i t h  n e e d l e  s h a p e d  t e e t h ;  t e e t h  on d e n t a r y  and  p r e m a x i l l a  
form w ide  s h o r t  b a n d .  S c a l e s  g e n e r a l l y  c t e n o i d ;  head  s c a l e s  on b l i n d  s i d e  
embedded; s c a l e s  i n  m i d l a t e r a l  l i n e  I m b r i c a t e  b u t  w i t h  d e e p  med ian  c l e f t ;  i n  
s p e c i e s  w i t h  c t e n o i d  s c a l e s ,  u s u a l l y  t h e  l a t e r a l  l i n e  s c a l e s  w i t h  c t e n i  on 
e i t h e r  s i d e  o f  p o r e  o f  l a t e r a l  l i n e .
L a t e r a l  l i n e  w e l l  d e v e l o p e d  o n  o c u l a r  s i d e ;  m i d l a t e r a l  l i n e ,  e x c e p t  i n  
£ .  s l n u s a r a b l c l . a c c o m p a n ie d  by m a r g i n o d o r s a l  l i n e  and f r e q u e n t l y  by 
m a r g i n o v e n t r a l  l i n e .  P r e d o r s o l a t e r a l  l i n e  n e r v e  p r e s e n t ,  g i v i n g  o f f  one o r  
a  few b r a n c h e s ; d o r s o l a t e r a l  a n d  v e n t r o l a t e r a l  l i n e  n e r v e s  u s u a l l y  w e l l  
d e v e l o p e d .
L e f t  and  o n ly  p e l v i c  f i n  c o n f l u e n t  w i t h  a n a l  f i n .  P e c t o r a l  f i n s  
a b s e n t .  U r o g e n i t a l  p a p i l l a  l o n g ,  a t t a c h e d  t o  f i r s t  a n a l  r a y .
V a u l t  o f  c r a n i u m  c o m p l e t e l y  o s s i f i e d ;  o t i c  c a p s u l e s  n o t  p r o m i n e n t ;  
p r e f r o n t a l  bone  w i t h o u t  s p i n o u s  d i v e r g e n c e ;  s u p r a o c c l p i t a l  c a l c i f i e d  
(Chabanaud 1 9 4 0 a ) ,  D i e n c e p h a l o n  e n l a r g e d  ( D c h i a i  1 9 6 3 : 6 8 ) .
P r e f r o n t a l  bone  o n  b l i n d  s i d e  w i t h o u t  a  s p i n o u s  d i v e r g e n c e ,  which i s  
d i r e c t e d  p o s t e r i o r l y  a n d  f i r m l y  a t t a c h e d  t o  b a s e  o f  a n t e r i o r
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p s e u d o i n t e r n e u r a l  s p i n e s .  A n t e r i o r  p s e u d o i n t e r n e u r a l  s p i n e  r o b u s t ,  
q u a d r a n g u l a r  o r  s w o r d l i k e ;  e r l s m a  e l o n g a t e ,  f a l c i f o r m ,  d i r e c t l y  s u p p o r t i n g  
numerous i n t e r n e u r a l  s p i n e s  a d v a n c e d  o n t o  c r a n i u m ;  r o s t r a l  c a r t i l a g e  w e l l  
d e v e lo p e d ,
I n t e r n e u r a l  s p i n e s  a s s o c i a t e d  w i t h  a n t e r i o r  t h r e e  n e u r a l  s p i n e s  a b o u t  
15 t o  20 In  number.
V e r t e b r a e  (9+10 o r  11. r a r e l y  12) + ( 3 3 - 6 6 )  -  6 2 - 7 6  o r  77 o r  7B. 
V e r t e b r a l  d l a p a p h y s e s  a b s e n t  o r  p r e s e n t  o n l y  I n  t h e  a n t e r i o r  p a r t  o f  c a u d a l  
r e g i o n ;  abdom ina l  d i a p o p y s e s  b e g i n  w i t h  f o u r t h  a b d o m i n a l  v e r t e b r a  and  a r e  
s h o r t e r  and more s t r o n g l y  o b l i q u e  t h a n  t h o s e  o f  c a u d a l  s e r i e s ;  a l l  abdom ina l  
and  c a u d a l  v e r t e b r a e  have  n e u r a l  s p i n e s .
C l e i t h r u m  r a t h e r  r o b u s t ,  s u b a n g u l a r l y  a r c h e d ;  a t  I t s  b a s e  c u t l c u l a r  
c r e s t  o f  c o r a c o i d  segment  I s  h y p e r t r o p h i e d  i n t o  a n  a c u t e  a n g l e d  a p o p h y s i s .
L a r v a l  d e v e lo p m e n t :  S y m m e t r i c a l  l a r v a l  s t a g e  known ( S e s h a p p a  a n d
Rhlmachar  1955) ;  w i t h  s w l m b l a d d e r .
Ecology:  M a r in e ,  b u t  a few s p e c i e s  a r e  known t o  o c c u r  i n  f r e s h  w a t e r s ;
s h a l l o w - w a t e r  b u r r o w i n g  f o r m s .
R e p la y s
There  h a s  been  c o n s i d e r a b l e  d i v e r s i t y  o f  o p i n i o n  r e g a r d i n g  t h e  number 
o f  v a l i d  g e n e r a  t o  be r e c o g n i z e d  w i t h i n  t h e  s u b f a m i l y  C y n o g l o s s i n a e , For  
example ,  Chabanaud (1955a)  a n d  Menon ( 1 9 7 7 )  v a l i d a t e  o n l y  F a r a p l a e u s  i a  and 
C v n o g l o s s u s . O c h i a i  (1963)  c o n s i d e r e d  A r e l l a  Kaup 1058 to  be v a l i d  a l s o .  
Sm i th  (1953)  r e c o g n i z e d  t h e  m os t  g e n e r a  and  c o n s i d e r e d  A r e l l a . A r e l l s c u s . 
C v n o E lo a s o id e s .  C v n o e l o s s u s . a n d  T t u l l a  t o  be  v a l i d  g e n e r a .
CHAPTER 4 . 3  
S u b f a m i l y  S ym phur ina e  
Type Genua Svmnhurus R a f i n e s q u e  1610 (by  mono ty py)
Eyes s m a l l ,  c l o s e  t o g e t h e r .  Eyes e v e n  o r  m i g r a t i n g  eye  s l i g h t l y  t o  
m o d e r a t e l y  i n  a d v a n c e  o f  f i x e d  e y e .  S n o u t  s c a r c e l y  h o o k e d .  Mouth t e r m i n a l  
j a w s  s l i g h t l y  t o  m o d e r a t e l y  c u r v e d .  T e e t h  on o c u l a r  s i d e  o f  p r e m a x i l l a  
a b s e n t  a l t o g e t h e r ,  o r  p r e s e n t  i n  a p a r t i a l  o r  c o m p l e t e  s i n g l e  row o f  n e e d l e  
l i k e  t e e t h .  D e n t a r y  on e y e d  s i d e  p o s s e s s e s  s h a r p ,  n e e d l e - l l k e  t e e t h  In  a 
s i n g u l a r  row,  T e e t h  on  b l i n d  s i d e  Jaws w e l l  d e v e l o p e d ;  p r e m a x i l l a r y  a n d  
d e n t a r y  t e e t h  a r r a n g e d  I n  s m a l l  number  o f  l o n g i t u d i n a l  s e r i e s ,  f o r m i n g  l o n g  
n a r r o w  b a n d .
S c a l e s  s t r o n g l y  c t e n o i d  on e y e d - s i d e ;  l e s s  s t r o n g l y  on  b l i n d  s i d e .
Head s c a l e s  o f  b l i n d  s i d e  i m b r i c a t e .
L a t e r a l  l i n e  a b s e n t  on  b o t h  s i d e s .  F r e e  n e u r o m a s t s  e v i d e n t  a l o n g  
m a r g i n s  o f  b o d y  i n  s h o r t  rows  o f  f i v e  t o  t e n  p a p i l l a e .  D o r s o l a t e r a l  l i n e  
n e r v e  s i n g l e ;  p r e d o r s o l a t e r a l  and  v e n t r o l a t e r a l  l i n e  n e r v e s  a b s e n t .
P e l v i c  f i n  J o i n e d  t o  a n a l  f i n .
P e c t o r a l  f i n  r e p r e s e n t e d  o n l y  by  a r u d i m e n t a l  membrane.  C l e i t h r u m  
sm o o th  and  w e a k l y  a r c h e d .
U r o g e n i t a l  p a p i l l a  s h o r t ,  a t t a c h e d  t o  f i r s t  a n a l  r a y .
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V a u l t  o f  c r a n i u m  a b s e n t  due  t o  huge f o n t a n e l l e ;  o t i c  c a p s u l e s  b u l k y  and  
h e m i s p h e r i c a l ;  s u p r a o c c l p i t a l  c a r t i l a g i n o u s  a n t e r i o r l y  ( C h a b a n au d  1940a ) .  
P r e f r o n t a l  bone  on b l i n d  s i d e  w i t h  a s p i n o u s  d i v e r g e n c e  d o r s a l l y  and  
p o s t e r i o r l y  d i r e c t e d *  f i r m l y  a t t a c h e d  t o  b a s e  o f  a n t e r i o r  p s e u d o i n t e r n e u r a l  
bo n e .  P s e u d o i n t e r n e u r a l  s p i n e s  s l e n d e r ;  e r i s m a  s h o r t  t o  m o d e r a t e l y  
d e v e l o p e d ,  s t r a i g h t  t o  m o d e r a t e l y  c u r v e d  t o  a r c h l i k e  I n  s h a p e ;  r o s t r a l  
c a r t i l a g e  no t  d e v e l o p e d ,  P t e r y g i o p h o r e s  a s s o c i a t e d  w i t h  a n t e r i o r  t h r e e  
n e u r a l  s p i n e s  n o t  n u m ero u s ,  r a n g i n g  from 1 - 6 .
P h a r y n g e a l  t e e t h  v i l l i f o r m .
V e r t e b r a e  ( 9 - 1 0 ,  o n l y  o c c a s i o n a l l y  11) + ( 3 0 - 5 4 )  -  3 9 - 6 3 ,  A l l  
v e r t e b r a e  b e a r  d i a p o p h y s e s  t h a t  a r e  heavy i n  a b d o m in a l  r e g i o n  a n d  a n t e r i o r  
h a l f  o f  c a u d a l  r e g i o n ,  b u t  become weake r  p o s t e r i o r l y ;  a b d o m i n a l  
haemapophyses  b e g i n  w i t h  f o u r t h  ab d o m in a l  v e r t e b r a ,  and  a r e  s h o r t e r  and more 
s t r o n g l y  o b l i q u e  t h a n  t h o s e  o f  c a u d a l  s e r i e s ;  a b d o m in a l  h a e n m pophyse s  
g r a d u a l l y  i n c r e a s e  i n  l e n g t h  from f o u r t h  to  n i n t h  v e r t e b r a e  and a r e  a l s o  
g r a d u a l l y  i n c l i n e d  more and  more p o s t e r i o r l y ;  a i l  a b d o m i n a l  and  c a u d a l  
v e r t e b r a e  have  n e u r a l  s p i n e s .  N e u r a l  s p i n e s  t h i c k e r  and  s t r o n g e r  and  l e s s  
i n c l i n e d  i n  a n t e r i o r  e n d  o f  b o d y ;  n e u r a l  s p i n e  o f  f i r s t  v e r t e b r a  i n  d i r e c t  
c o n t a c t  w i th  t h e  p o s t e r i o r  p o r t i o n  o f  the  c r a n i u m ;  n e u r a l  s p i n e  o f  s e c o n d  
v e r t e b r a  d i s t i n c t l y  i n c l i n e d  f o r w a r d  b u t  t h i r d  n e u r a l  s p i n e  i n c l i n e d  o n l y  
s l i g h t l y  fo rw a r d .
B r a i n  d i e n c e p h a l o n  o n ly  s l i g h t l y  t h i c k e n e d ,  g r a n u l a r  e m i n e n c e s  on 
c e r e b e l l u m  v e ry  s m a l l  ( O c h l a i  1 9 6 3 ) .
L a r v a l  d e v e lo p m e n t :  S y m m e t r i c a l  l a r v a l  s t a g e  w i t h  s w l m b l a d d e r  (Kyle 
1913;  1921;  Olney an d  G r a n t  1 9 7 6 ) .
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Ecology :  K a r i n e  and e s t u a r l n e  b u t  a  s i n g l e  s p e c i e s  (5 ,  o r i e n t a l l s
B l e e k e r )  i s  r e p o r t e d  from f r e s h w a t e r  a t  P e i p i n g ,  M a j o r i t y  o f  s p e c i e s  a r e  
e u r y b a t h y a l  In t h e  I n d o - U e s t  P a c i f i c  and  c o a s t a l  I n  t h e  New Wor ld .
Remarks
O nly  one s t u d y  ( J o r d a n  and  Goss 1689)  h a s  s u g g e s t e d  t h a t  t h e  genus  
Svmphurus be d i v i d e d .  J o r d a n  and  Goss p r o p o s e d  t h a t  S. n e b u l o s u s  was 
s u f f i c i e n t l y  d i s t i n c t  f rom a l l  o t h e r  w e s t e r n  A t l a n t i c  s p e c i e s  t o  w a r r a n t  
p l a c e m e n t  i n t o  a s e p a r a t e  s u b g e n u s  o r  g e n u s .  They S u g g e s t e d  t h e  name A c e d ia  
t o  accom oda te  t h i s  t a x o n .
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CHAPTER 4 , 4  
Genus Symphurus R a f l n e s q u e  1810 
Type s p e c i e s :  Svmphurus n j g r e s c e q s  R a f i n e s q u e  (by m o n o ty p y ) ,
Svmphurus
R a f i n e s q u e  1810:  52 ( o r i g i n a l  d e s c r i p t i o n ;  type  s p e c i e s  £ .  n l g r e s c e n s ) ,
J o r d a n  and  Coss L8B9: 321 and J o r d a n  and Everraann 1898:  2704 ( o r i g i n a l
d e s c r i p t i o n  q u o t e d  i n  f u l l ;  r e v i e w  o f  Am er ican  and European  s p e c i e s ) .
Keek and  H i l d e b r a n d  1946:  1004 (synonymy; r e v i e w  o f  Panamanian s p e c i e s ) ,
C i n s b u r g  1951:  185 (synonymy; r e v i e w  o f  w e s t e r n  A t l a n t i c  s p e c i e s ) .
Mahadeva 1956:  u n p u b l i s h e d  d i s s e r t a t i o n  ( r e v i e w  o f  E a s t e r n  P a c i f i c  s p e c i e s ) ,
Menezes and  Benvegnu 1976:  137 ( r e v i e w  o f  w e s t e r n  S ou th  A t l a n t i c  s p e c i e s ) .
F l a t u s ! a
C u v i e r  1817: 224 ( o r i g i n a l  d e s c r i p t i o n ;  b a s e d  on P l e u r o n e c t e s  p l a ^ u s i  a o f  
Browne; p r e o c c u p i e d  In C r u s t a c e a  by F l a e u s l a  L a t r e i l l e  1806) ,
P l a g l u s a
B o n a p a r t e  1837:  f a s c .  120, n o t  paged ( s u b s t i t u t e  f o r  P l a n u s  l a , p r e o c c u p i e d ,  
t y p e  s p e c i e s ;  P l e u r o n e c t e s  o l a g i u s a  L i n n a e u s ) .
B o n a p a r t e  1646:  51 ( s u b s t i t u t e  f o r  F l a g u a l a . p r e o c c u p i e d ,  type  s p e c i e s :  
F L a e i u s a  l a c t e a  B o n a p a r t e ) .
4 a
Bibrgnla
Cocco 1844:  15 ( o r i g i n a l  d e s c r i p t i o n  o f  s y m m e t r i c a l  l a r v a  o f  S. l i a u l a t u s . 
type  s p e c i e s  B l b r o n ia  l l g u l a t a  Cocco by m o n o ty p y ) .
A phor1a 1 1a Kaup 1858: 106 ( ty pe  s p e c i e s  Ach1rus  o r n a t e  Lacepede  by 
s u b s e q u e n t  d e s i g n a t i o n ) .
G l o s s l c h t h v s  G i l l  1861: 51 ( type  s p e c i e s  F l e u r o n e c  t e g  p l a g i u s a  L in n a e u s  by 
o r i g i n a l  d e s i g n a t i o n ) ,
Ammopleurops
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G u n th e r  1862:  490 ( t y p e  s p e c i e s  P l a g l u s a  l a c t e a  B o n a p a r t e  ( l a c t e u s  same as  
n l g r e s c e n s  1 by o r i g i n a l  d e s i g n a t i o n )  ,
TBascflplu^ S c h o d te  1867: 269 ( ty pe  s p e c i e s  B a s c a n l u s  t o e d l f e r . a l a r v a l  
form,  by monotypy) .
Aced ia  ( s u b g e n u s )
J o r d a n ,  I n  J o r d a n  and Goss 1889; 321 ( t y p e  s p e c i e s  A p h o r l s t l a  n e b u l o s a  Goode 
and Bean by o r i g i n a l  d e s i g n a t i o n ) .
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CHAPTER 4 , 5  
Genua SYMPHURUS
D e s c r i p t  Ion
S i n i s t r a l ,  s t r o n g l y  c o m p r e s s e d ;  s y m m e t r l e a l l y  s h a p e d ;  g r e a t e s t  d e p t h  in  
a n t e r i o r  h a l f  o f  l e n g t h ;  t h e  d e p t h  n e a r l y  u n i f o r m  f o r  a c o n s i d e r a b l e  
d i s t a n c e ,  then  t a p e r i n g  b o t h  w ays ;  a n t e r i o r  t a p e r  m o d e r a t e ;  p o s t e r i o r  t a p e r  
d i f f e r s  i n  v a r i o u s  s p e c i e s .  The d e p t h  may d e c r e a s e  r a p i d l y  t o  c a u d a l  b a s e  
o r  t h e  t a p e r  may be q u i t e  convex .
P i g m e n t a t i o n  on  e y e d - s i d e  g e n e r a l l y  brown,  g r e y i s h  b ro w n ,  o r  y e l l o w i s h  
b rown .  A v a r i a b l e  number o f  c r o s s b a n d s  In  v a r i o u s  s t a g e s  o f  c o m p l e t e n e s s  
p r e s e n t  I n  some s p e c i e s .  B l i n d  s i d e  u s u a l l y  c o l o r l e s s  o r  c re a m y  w h i t e  i n  
l i f e .  Some s p e c i e s  w i t h  p a t t e r n  o f  p e p p e r - d o t  p i g m e n t  s p o t s  on b l i n d  s i d e  
o f  b o d y .  The c t e n o i d  s c a l e s  on t h e  e y e d  s i d e  g e n e r a l l y  h a v e  a 
c h a r a c t e r i s t i c  d a r k  c e n t e r ,  t h e r e b y  g i v i n g  t h e  a p p e a r a n c e  o f  f a i n t  s t r e a k s  
r u n n i n g  l o n g i t u d i n a l l y  a l o n g  t h e  body .  The i n n e r  l i n i n g  o f  t h e  p e r i t o n e a l  
c a v i t y  may o r  may n o t  be p i g m e n t e d .  T h i s  d a r k  b l a c k  p i g m e n t a t i o n  o f t e n  
shows t h r o u g h  t h e  t h i n  t r a n s l u c e n t  s k i n  on e i t h e r  s i d e  o f  t h e  b o d y .
Eyes  s m a l l ,  s l i g h t l y  s m a l l e r  t h a n  s h o r t  s n o u t ;  t h e  two e y e s  s e p a r a t e d  
by a v e r y  n a r r o w  l n t e r o r b l t a l  s p a c e ;  u s u a l l y  a n t e r i o r  m a r g i n  o f  u p p e r  eye 
s l i g h t l y  i n  a d v a n c e  o f  t h a t  o f  l o w e r ,  i n f r e q u e n t l y  b o t h  a b o u t  a l i g n e d  a n
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same v e r t i c a l .  P u p i l l a r y  o p e r c u l u m  p r e s e n t  o r  a b s e n t .  A n t e r i o r  p a r t  o f  
e y e s  i n  some s p e c i e s  c o v e r e d  w i t h  s m a l l  rows o f  s c a l e s .
S n o u t  s h o r t  a n d  v e r y  b l u n t ,  t h e  a n t e r i o r  p r o f i l e  f o r m in g  a n e a r l y  
c o n t i n u o u s  b r o a d  c u r v e .  Mouth v e r y  s m a l l ,  t h e  p o s t e r i o r  a n g l e  r a n g e s  from 
J u s t  u n d e r  a n t e r i o r  m a r g i n  o f  l o w e r  e y e  t o  a p o i n t  J u s t  s l i g h t l y  p o s t e r i o r  
t o  p o s t e r i o r  m a r g i n  o f  l o w e r  e y e .  Mouth a s y m m e t r i c a l ,  m o d e r a t e l y  c u r v e d  on 
e y e d - s i d e ,  n o t a b l y  c u r v e d  on  b l i n d  s i d e .
A n t e r i o r  n o s t r i l  on  e y e d - s i d e  a w e l l - d e v e l o p e d  t u b u l e ,  p l a c e d  a t  some 
d i s t a n c e  i n  f r o n t  o f  l o w e r  e y e ,  w h e r e a s  t u b u l e  s h o r t  on  t h e  b l i n d  s i d e ;  
p o s t e r i o r  n o s t r i l  w i t h  a  r a i s e d  e d g e ,  p l a c e d  d i r e c t l y  I n  f r o n t  o f  and  
b e t w e e n  t h e  e y e s .
D e n t i t i o n  c h i e f l y  d e v e l o p e d  on  b l i n d  s i d e  J a w s ,  t e e t h  on  e y e d - s i d e  Jaws 
a r e  b e t t e r  d e v e l o p e d  In  some s p e c i e s  t h a n  In  o t h e r s .  The t e e t h  a r e  c o n i c a l ,  
s m a l l  and  s u b e q u a l .  The m o d e r a t e l y  c u r v e d  o u t e r  t e e t h  a r e  somewhat  l a r g e r  
t h a n  t h e  i n n e r  o n e s .  On t h e  b l i n d  s i d e ,  t e e t h  m o d e r a t e l y  l a r g e r ,  i n  bands ;  
b a n d  In  u p p e r  Jaw o f  n e a r l y  u n i f o r m  and  m o d e r a t e  w i d t h ;  b a n d  i n  l o w e r  jaw 
s h o r t e r  and  w i d e r ,  s h a p e d  somewhat  l i k e  t h e  s egm en t  o f  a c i r c l e  o r  
m o d e r a t e l y  c r e s c e n t i c  w i t h  a s t r a i g h t  o r  s l i g h t l y  c u r v e d  m a r g i n  i n t e r n a l l y  
a n d  a w e l l - c u r v e d  m a r g i n  e x t e r n a l l y .  The d e n t i t i o n  on  e y e d  s i d e  v e r y  
m o d e r a t e l y  o r  p o o r l y  d e v e l o p e d ,  t h e  t e e t h  s m a l l ,  few o r  m o d e r a t e  i n  number,  
e y e d - s i d e  o f  u p p e r  j a w  w i t h  a n a r r o w  b a n d  o f  t e e t h  a t  s y m p h y s i s  i n  2-3 
I r r e g u l a r  r o w s ,  t a p e r i n g  b a c k w a r d  t o  one  row,  o r  one row t h r o u g h o u t ,  o r  a 
s m a l l  g r o u p  o f  a few t e e t h  n e a r  s y m p h y s i s ;  e y e d - s i d e  l o w e r  j a w  w i t h  one row, 
o r  w i t h  v e r y  few t e e t h ,  o r  a l t o g e t h e r  t o o t h l e s s ,  d e p e n d i n g  on t h e  s p e c i e s  
and  i n t r a s p e c i f i c  v a r i a b i l i t y ,
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T e e t h  a r e  a l s o  w e l l  d e v e lo p e d  on t h e  p h a r y n g e a l  b o n e s  ( C l a r k  1936) .
The ro u n d e d  and  p a d - l i k e  upper  p h a r y n g e a l s  a r e  armed w i t h  a r o s e t t e  o f  
s h a r p ,  l o n g ,  cu rved ,  s t r o n g  t e e t h .  The lower  p h a r y n g e a l s  a r e  e l o n g a t e  and  
have one  i r r e g u l a r  row o f  s t r o n g  t e e t h ,  s i m i l a r  t o  t h o s e  on t h e  u p p e r  
p h a r y n g e a l s ,  c l e a r l y  d i s c e r n i b l e  by u s e  o f  a j e t  o f  a i r .
O p e r c l e  s e p a r a t e d  by a p o s t e r i o r  e m a r g i n a t i o n  i n t o  two l o b e s ,  t h e  
d o r s a l  lobe  s m a l l e r .  B r a n c h i o s t e g a l s  s i x  i n  number on e i t h e r  s i d e ;  
membranes u n i t e d ,  t h e i r  p o i n t  o f  u n i o n  a t  b a s e  o f  v e n t r a l  f i n .  I s thm us  
f r e e .  P s e u d o b ra n c h ia e  g r e a t l y  r e d u c e d ,  c o n s i s t i n g  o f  o n l y  2-4  s m a l l  
f i l a m e n t s .  No s i l t  b e h in d  f o u r t h  g i l l  a r c h .  G i l l  r a k e r a  n e a r l y  o b s o l e t e ,  
I n d i c a t e d  a s  s l i g h t ,  uneven v a r i a b l e  p r o t u b e r a n c e s  on g i l l  a r c h  ( n o t  
examined  i n  a l l  s p e c i e s ) .
Body and head w i th  c t e n o i d  s c a l e s ;  t h e  s t r o n g l y  c t e n o i d  s c a l e s  a r e  
g e n e r a l l y  d e c id u o u s ,  e s p e c i a l l y  so i n  t h e  d e e p - w a t e r  f o rm s ;  t h o s e  on  
a n t e r i o r  p a r t  o f  head becoming more o r  l e s s  embedded;  s c a l e s  on a n t e r i o r  
r e g i o n s  o f  t h e  head,  a ro u n d  the  s n o u t ,  e y e s  and lo w e r  j a w  a r e  r e d u c e d  to  
s m a l l ,  t h i n  f i l m y  s t r u c t u r e s  t h a t  become more o r  l e a s  embedded i n  t h e  s k i n ;  
p o s t e r i o r l y ,  s c a l e s  d i m i n i s h  in  s i z e  t o w a rd  t h e  c a u d a l  f i n .  S c a l e s  e x te n d  
on to  t h e  c a u d a l  f i n .  Caudal  w i t h  s c a l e  rows p r e s e n t  a t  i t s  b a s e ,  s c a l e s  
a l s o  i n  rows be tween  t h e  r ays  f o r  some d i s t a n c e  p o s t e r i o r l y ,  s c a l e l e s s  
d i s t a l l y .  S h o r t  rows o f  small  s c a l e s  p r e s e n t  i n  some s p e c i e s  a l o n g  t h e  
p r o x im a l  p a r t  o f  d o r s a l  and a na l  f i n  r a y s .
L a t e r a l  l i n e  a b s e n t  on bo th  e yed  and  b l i n d  s i d e s  o f  f i s h .
D o r s a l  f i n  o r i g i n  o v e r  eye;  d o r s a l  and a n a l  c o n t i n u o u s  w i t h  c a u d a l .
P e l v i c  f i n  u n p a i r e d ,  p l a c e d  a t  I s t h m u s ,  n o r m a l l y  h a v i n g  f o u r  r a y s .  D e l i c a t e
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membrane ( t o r n  mos t  t i m e s  i n  t r a w l  c a u g h t  s p e c i m e n s }  c o n n e c t s  p e l v i c  t o  b a s e  
o f  a n a l  f i n .  P e c t o r a l  f i n s  a b s e n t .  A l l  f i n  r a y s  s e g m e n t e d  a n d  u n b r a n c h e d .
A l i m e n t a r y  c a n a l  r e l a t i v e l y  s i m p l e .  Stomach a b o u t  h a l f  a s  l o n g  a s  
I n t e s t i n e  w i t h o u t  t h e  r e c t u m .  P y l o r i c  c a e c a e  a b s e n t .  I n t e s t i n e  f a i r l y  lo n g  
w i t h  a  s i n g l e  c o i l .  Rec tum a d i s t i n c t  t h l n - w a l l e d  s t r u c t u r e .  Anus p l a c e d  
e c c e n t r i c a l l y  on  b l i n d  s i d e ,  j u s t  I n  f r o n t  o f  a n a l  f i n .
Kidney  and  i t s  d u c t  a r e  d e v e l o p e d  o n l y  on  t h e  r i g h t  s i d e ,  Gonads  open  
t o  e x t e r i o r  by  means o f  a t o u g h  m u s c u l a r  t u b e  l o c a t e d  a n t e r i o r  t o  f i r s t  a n a l  
r a y  and s h e a t h e d  by a p a r t  o f  t h e  a n a l  f i n .
The e g g s  (where  known) 0 . 7  t o  0 . 8  nun In  d i a m e t e r  c o n t a i n i n g  numerous  
o i l  g l o b u l e s .  The e g g s  and  l a r v a e  a r e  p e l a g i c .  L a r v a e  a r e  e x t e r n a l l y  
s y m m e t r i c a l  and  p o s s e s s  a  g a s  b l a d d e r .  A v a r i a b l e  number  o f  t h e  
a n t e r i o r m o s t  r a y s  o f  t h e  d o r s a l  f i n  p r o l o n g e d  i n t o  f i l a m e n t o u s  e x t e n s i o n s  
w h ic h  m e a s u r e  a l m o s t  a s  l o n g  a s  t h e  h e a d .  The p e c t o r a l  f i n s  a r e  p r e s e n t  as  
two t h i n  p r o t r u s i o n s  o f  t h e  s k i n .  The l a r v a l  a l i m e n t a r y  c a n a l  i s  t h r u s t  
o u t s i d e  o f  t h e  body c a v i t y  i n t o  a t h i n - w a l l e d  t r i a n g u l a r  s a c  on  t h e  v e n t r a l  
s i d e .  D u r i n g  m e t a m o r p h o s i s ,  t h e  p e c t o r a l  f i n s ,  g a s  b l a d d e r ,  and  f i l a m e n t o u s  
e x t e n s i o n s  o f  t h e  a n t e r i o r  d o r s a l  r a y s  a r e  a l l  l o s t ;  t h e  v i s c e r a  a r e  p u l l e d  
i n s i d e  t h e  b o d y ;  and  t h e  eye  on t h e  r i g h t  s i d e  m i g r a t e s  t h r o u g h  t h e  t i s s u e s  
o f  t h e  h e a d  o n t o  t h e  l e f t  s i d e  and comes to  be  p l a c e d  above  t h e  l e f t  eye  
(K y le  1921;  O l n e y  and G r a n t  1976) .
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CHAPTER 5
I n t e r d l g l t a t l o n  P a t t e r n s  and  S p e c i e s  Groups  w i t h i n  Svmphurus 
I n t r o d u c t i o n
S y m p h u r l n e  t o n g u e f i s h e s  o c c u r  w o r l d w i d e  i n  a l l  t e m p e r a t e  and t r o p i c a l  
o c e a n s .  Thus  f a r ,  62 n o m in a l  s p e c i e s  have  b e e n  d e s c r i b e d  a n d  a n o t h e r  7-10 
u n d e s c r l b e d  s p e c i e s  a r e  known f rom  u n p u b l i s h e d  s t u d i e s .  No com prehens ive  
r e v l a l o n a r y  s t u d y  h a s  e v e r  b e e n  made o f  t h e  genus  S v m p h u r u s . p a r t l y  be c ause  
many s p e c i e s  i n h a b i t  d e e p - s e a  e n v i r o n m e n t s  a n d  c o n s e q u e n t l y  have  o n ly  r a r e l y  
b e e n  c o l l e c t e d .  I n  f a c t ,  s e v e r a l  d e e p - s e a  s p e c i e s  a r e  known o n l y  from the  
h o l o t y p e  o r  a s m a l l  t y p e  s e r i e s  ( s e e  M a t e r i a l  Examined l i s t e d  b e lo w ) .  
A d d i t i o n a l l y ,  p r e v i o u s  i n v e s t i g a t o r s  ( C h a b a n au d  1949a;  1955b;  1955c;  1956; 
G l n s b u r g  195L; Mahadevs  1956;  O c h i a l  1963;  Menezes a n d  Benvegnu  1976) 
a l t h o u g h  p r o v i d i n g  c o m p r e h e n s i v e  r e v i e w s  o f  t o n g u e f i s h e s  f rom s e l e c t e d  
r e g i o n s  h a v e  made l i t t l e  o r  no c o m p a r i s o n  w i t h  s t u d i e s  f rom o t h e r  g e o g r a p h i c  
r e g i o n s .  C o n s e q u e n t l y ,  o u r  know ledge  o f  b o t h  t h e  number  o f  s p e c i e s  o f  
Svm uhurus  and  t h e i r  i n t e r r e l a t i o n s h i p s  i s  s t i l l  v e r y  b a s i c .
A n o t h e r  s h o r t c o m i n g  o f  a l l  p r e v i o u s  r e v i e w s  h a s  b e e n  t h a t  a u t h o r s  have 
r e l i e d  a l m o s t  e x c l u s i v e l y  on e x t e r n a l  m o rp h o l o g y  { p r i m a r i l y  f i n  r a y  coun ts  
a n d  m o r p h o m e t r i e s )  t o  d i a g n o s e  s p e c i e s .  Among s p e c i e s  o f  S v m p h u ru s . t h e r e  
Ls c o n s i d e r a b l e  o v e r l a p  In  t r a d i t i o n a l  m e r i s t i c s  and  m o r p h o m e t r i e s .  
T h e r e f o r e ,  when t h e s e  c h a r a c t e r s  a l o n e  a r e  u s e d  t h e y  a r e  o f  l i m i t e d  v a lu e  i n
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d e l i n e a t i n g  the  I n d i v i d u a l  s p e c i e s  and s e c o n d l y ,  t h e y  p r o v i d e  l i t t l e  
I n f o r m a t i o n  c o n c e r n i n g  s p e c i e s  i n t e r r e l a t i o n s h i p s  w i t h i n  t h e  g e n u s .
O t h e r  d i f f i c u l t i e s  h i n d e r i n g  i n t e r p r e t a t i o n  o f  s p e c i e s  r e l a t i o n s h i p s  i n  
Svmphurus a r e  t h a t  a s  a whole  t h e  t a x o n  e x h i b i t s  c o n s i d e r a b l e  m o r p h o l o g i c a l  
c o n s e r v a t i s m  w i t h  many s t r u c t u r a l  r e d u c t i o n s  and l o s s e s .  T h i s  h i g h  degree  
o f  p h e n o ty p i c  s i m i l a r i t y  i s  e v i d e n c e d  i n  H e n o n ' s  r em a rk  i n  h i s  r e v i s i o n  
(1977)  o f  t h e  c o n f a m l l i a l  g e n u s  C v n o g l o s s u a : " t h a t  a l l  t h r e e  c y n o g l o s s l d  
genera  a r e  so homogeneous t h a t  t o  s u b d i v i d e  any o f  t h e  g e n e r a  i n t o  subge nera  
would a p p e a r  o n ly  a r t i f i c i a l . ”
D u r in g  the  c o u r s e  o f  t h i s  r e v i s i o n  o f  A t l a n t i c  s ym phur lne  t o n g u e f i s h e s ,  
I had t h e  o p p o r t u n i t y  to  exam ine  t y p e s  ( I n  a few c a s e s  o n l y  r a d i o g r a p h s  of 
t y p es )  a n d  r e p r e s e n t a t i v e  s e r i e s  o f  s p e c i m e n s  f o r  64 o f  6B n o m in a l  s p e c i e s  
p r e s e n t l y  a s s i g n e d  t o  Svm phurus . C om p a r i s o n s  o f  r a d i o g r a p h s  r e v e a l e d  t h a t  
f o r  each s p e c i e s  t h e r e  i s  a p r e d o m i n a n t  p a t t e r n  o f  i n t e r d i g i t a t 1on  o f  d o r s a l  
p t e r y g i o p h o r e s  and  n e u r a l  s p i n e s  ( h e r e a f t e r  r e f e r r e d  t o  a s  the  ID p a t t e r n )  . 
A d d i t i o n a l l y ,  n o t  a l l  s p e c i e s  p o s s e s s  s i m i l a r  p a t t e r n s .  S i n c e  t h e r e  was 
v a r i a t i o n  In  t h e s e  ID p a t t e r n s ,  i t  became e v i d e n t  t h a t  t h e y  c o u l d  be u s e f u l  
in  d i a g n o s i n g  some s p e c i e s  o r  g r o u p s  o f  s p e c i e s .  I n  f a c t ,  i n  some i n s t a n c e s  
where s p e c i e s  were found to  o v e r l a p  e x t e n s i v e l y  In  t r a d i t i o n a l  m e r l s t i c s ,  
t h e y  were found to  p o s s e s s  q u i t e  d i f f e r e n t  ID p a t t e r n s  c o n f i r m i n g  t h e  v a lu e  
o f  I n t e r d i g l t a t i o n  p a t t e r n s  a s  a u s e f u l  t a xonom ic  c h a r a c t e r  i n  i d e n t i f y i n g  
s p e c i e s  o r  g roups  o f  s p e c i e s  w i t h i n  Svm phurus . A d d i t i o n a l l y ,  i t  i s  p roposed  
( s e e  be low) t h a t  ID p a t t e r n s  c a n  be u s e d  t o  s u p p o r t  a  p r e l i m i n a r y  h y p o t h e s i s  
o f  I n t r a g e n e r i c  r e l a t i o n s h i p s  among the  s p e c i e s .
55
The range  o f  ID p a t t e r n s  o b s e r v e d  In t h e  s p e c i e s ,  t h e i r  p a r t i c u l a r  
a r r a n g e m e n t s  and  the  l e v e l s  o f  w i t h i n  s p e c i e s  v a r i a t i o n  form t h e  b a s i s  o f  
t h i s  p o r t i o n  o f  t h e  s t u d y .  Based  l a r g e l y  on ID p a t t e r n s  r e p o r t e d  h e r e i n ,  
t o g e t h e r  w i t h  s u p p o r t i n g  o s t e o l o g i c a l  I n f o r m a t i o n  from c l e a r e d  and s t a i n e d  
s p e c i m e n s ,  a p r e l i m i n a r y  h y p o t h e s i s  o f  s p e c i e s  g ro u p  r e l a t i o n s h i p s  among the  
symphur lne  t o n g u e f i s h e s  i s  p r e s e n t e d .  T h i s  h y p o t h e s i s  i s  s u p p o r t e d  a l s o  by 
p a t t e r n s  o f  z o o g e o g r a p h i c a l  and  e c o l o g i c a l  d i s t r i b u t i o n s  o f  s p e c i e s  
p o s s e s s i n g  p a r t i c u l a r  p a t t e r n  t y p e s .
M a t e r i a l s  and Methods
A t o t a l  o f  2244 s p e c i m e n s ,  r e p r e s e n t i n g  62 o f  68 nom ina l  s p e c i e s  o f  
Svmphurus were examined  and  r a d i o g r a p h e d  (T a b le  5 ) ,  Spec im ens  and 
r a d i o g r a p h s  bo r rowed  from museums a r e  l i s t e d  be low  by c o l l e c t i o n  numbers 
o n l y .  Complete  t i t l e s ,  I n f o r m a t i o n  and  a d d r e s s e s  o f  t h e s e  c o l l e c t i o n s  may 
be o b t a i n e d  from L e v i t o n  e t  a l . (19B6) ,  Whenever p o s s i b l e ,  spec im ens  
r e p r e s e n t a t i v e  o f  t h e  e n t i r e  s i z e  r a n g e  and g e o g r a p h i c  d i s t r i b u t i o n  f o r  the  
s p e c i e s  were s e l e c t e d  f o r  s t u d y .  Most spe c im ens  were r a d i o g r a p h e d  on a 
P i c k e r  S o f t  X-Ray Mach ine .  A s m a l l e r  number o f  spe c im ens  were c l e a r e d  and 
c o u n t e r - s t a i n e d  ( a f t e r  D lnge rkus  and  U h l e r  1 9 7 9 ) .
F o r  each  spec im en ,  t h e  number o f  p r o x i m a l  d o r s a l  p t e r y g l o p h o r e s  
i n s e r t i n g  i n t o  t h e  f i r s t  t h r e e  t o  f i v e  I n t e r n e u r a l  s p a c e s  were o b s e rv e d  from 
r a d i o g r a p h s  o r  from c l e a r e d  and s t a i n e d  s p e c im e n s  ( F i g .  4 ) .  The a r rangemen t  
o f  p t e r y g l o p h o r e s  i n s e r t i n g  i n t o  the  f i r s t  t h r e e  t o  f i v e  i n t e r n e u r a l  spaces  
were r e c o r d e d  as  the  i n t e r d i g l t a t i o n  (ID) p a t t e r n  f o r m u l a .  S i n c e  t h e  f i r s t  
n e u r a l  s p i n e  a b u t s  d i r e c t l y  a g a i n s t  t h e  c r a n i u m ,  t h e r e  I s  no obv io u s  space
id
F i g u r e  4 .  I l l u s t r a t i o n s  o f  t h r e e  d i f f e r e n t  i n t e r d l g l t a t l o n  (ID) p a t t e r n s  
o b s e r v e d  i n  s p e c i e s  o f  S v m p h u ru s . P r o x im a l  p t e r y g l o p h o r e s  a r e  
I n d i c a t e d  In  b l a c k .  No te  a l s o  t h e  r e l a t i v e  l e n g t h s  and a r c h i n g  
o f  t h e  f i r s t  m o d i f i e d  p t e r y g i o p h o r e .
P a t t e r n s  and  t h e i r  r e p r e s e n t a t i v e  s p e c i e s  a r e :
A) l - Z - 2 - 1 - 2  ID p a t t e r n  (£ .  Y a n m e l l e a e )
B) 1 - 3 - 2  ID p a t t e r n  (£ .  m a t E l n a t u s ) .
C) 1 - 4 - 3  ID p a t t e r n  ( £ ,  c l  v i t a r l  mth>
&I -  2  ~ 2  -  I -  <? ID PATTFI’ KN
(- 3 -  2 ID PATTERN
1 - 4 - 3  JD PATTERN
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be tw e en  I t  and  th e  c r a n i u m .  T h e r e f o r e ,  t h e  p a t t e r n  f o rm u la e  r e f l e c t  the  
numbers  o f  p t e r y g l o p h o r e s  I n s e r t i n g  I n t o  e a c h  r e s p e c t i v e  I n t e r n e u r a l  s p a c e  
b e g i n n i n g  w i t h  t h e  f i r s t  o b v i o u s  I n t e r n e u r a l  s pace  ( p o s t e r i o r  to  t h e  f i r s t  
n e u r a l  s p i n e )  and c o n t i n u i n g  w i t h  e a ch  s u c c e s s i v e  i n t e r n e u r a l  s p a c e  to 
e i t h e r  i n t e r n e u r a l  spa ce  t h r e e  o r  f i v e .  S i n c e  o n l y  two p t e r y g l o p h o r e s  p e r  
spa ce  were u s u a l l y  i n s e r t e d  I n t o  I n t e r n e u r a l  s p a c e s  p o s t e r i o r  to t h e  t h i r d  
i n t e r n e u r a l  s p a c e  ( w i t h  few e x c e p t i o n s ,  s e e  b e lo w ) ,  c o u n t s  u s u a l l y  were made 
and r e c o r d e d  o f  t h e  p t e r y g l o p h o r e s  I n s e r t i n g  I n t o  t h e  f i r s t  t h r e e  
i n t e r n e u r a l  s p a c e s  o n l y ,  One g ro u p  o f  s p e c i e s  had  a u n iq u e  p a t t e r n  where 
on ly  one p t e r y g i o p h o r e  I n s e r t s  I n t o  e i t h e r  t h e  f o u r t h  or  t h e  f i f t h  
I n t e r n e u r a l  s p a c e .  For  t h e s e  s p e c i e s ,  t h e  ID p a t t e r n  I s  e x t e n d e d  t o  f i v e  
d i g i t s  t o  r e f l e c t  t h i s  v a r i a t i o n .
The s y s te m  o f  n o t a t i o n  f o r  ID p a t t e r n  fo rm u lae  f o l l o w s  a s im p le  t h r e e  
or  f i v e  d i g i t  f o rm u la  such  a s  1 - 3 -2  o r  1 - 2 - 2 - 2 - 1 .  I n  the  f i r s t  exam ple ,  the 
p a t t e r n  would  be i n t e r p r e t e d  a s  one p t e r y g i o p h o r e  i n s e r t i n g  i n t o  I n t e r n e u r a l  
s pace  one ;  t h r e e  I n  I n t e r n e u r a l  s p a c e  two;  and  two i n  i n t e r n e u r a l  space  
t h r e e .  I n  t h e  second  exam ple ,  t h e  1 - 2 - 2 - 2 - 1  fo rm u la  i s  I n t e r p r e t e d  as  one 
p t e r y g i o p h o r e  i n s e r t i n g  i n t o  i n t e r n e u r a l  s p a c e  one ;  two In  i n t e r n e u r a l  space  
two; two i n  i n t e r n e u r a l  s p a c e  t h r e e ;  two in  i n t e r n e u r a l  s p a c e  f o u r ;  and one 
p t e r y g i o p h o r e  i n s e r t i n g  i n t o  i n t e r n e u r a l  s p a c e  f i v e .
I t  s h o u l d  be e m p h a s i z e d  t h a t  t h e  p t e r y g i o p h o r e  p a t t e r n s  r e c o r d e d  in  
t h i s  s t u d y  r e l a t e  o n l y  t o  t h e  numbers  o f  p t e r y g l o p h o r e s  i n s e r t i n g  i n t o  
s u c c e s s i v e  i n t e r n e u r a l  s p a c e s .  These  f o r m u la e  a r e  n o t  a n a l a g o u s  t o  fo rm u lae  
a d o p te d  by o t h e r  a u t h o r s  (Sm i th  and  B a i l e y  1961, f o r  example)  t o  d e m o n s t r a t e  




E x a m i n a t i o n  o f  r a d i o g r a p h s  r e v e a l e d  t h a t  e a c h  s p e c i e s  o f  Svmphurus has  
a p r e d o m i n a n t  p a t t e r n  o f  i n t e r d l g i t a t l o n  o f  d o r s a l  p t e r y g l o p h o r e s  and n e u r a l  
s p i n e s  and  s e c o n d l y  n o t  a l l  s p e c i e s  sha re  I d e n t i c a l  p a t t e r n s  ( T a b le s  5 - 9 ) ,  
The o v e r a l l  p r e d o m i n a n t  ID p a t t e r n  f o r  64 s p e c i e s  I s  p r e s e n t e d  In  Table  5. 
T h r e e  o f  t h e  most  commonly o b s e r v e d  p a t t e r n s  a r e  I l l u s t r a t e d  i n  F igu re  4.  A 
t o t a l  o f  e i g h t  d i f f e r e n t  p r e d o m i n a n t  p a t t e r n s  were e v i d e n t  among the  specie -1; 
e x a m i n e d .  The most  commonly o b s e r v e d  p a t t e r n s  among the  s p e c i e s  were:  1-2-
2 - 1 - 2 ;  1 - 2 - 2 ;  1 - 2 - 3 ;  1 - 3 - 2 ;  1 - 3 - 3 ;  1 - 4 -2 ;  1 - 4 - 3  and 1 -5 -3 .  The p a t t e r n s  
o b s e r v e d  and  t h e  number  o f  s p e c i e s  p o s s e s s i n g  e a c h  p a t t e r n  a r e  l i s t e d  i n  
T a b l e  6 . From T a b le  6 ,  i t  can  be s e en  t h a t  t h e  most  s p e c i o s e  a r e  the  1 -2 -2  
p a t t e r n  (18  s p e c i e s ) ,  t h e  1 - 3 - 2  p a t t e r n  (13 s p e c i e s )  and t h e  1-4-3  p a t t e r n  
(12  s p e c l e s ) .
B e f o r e  d i s c u s s i n g  t h e  d i f f e r e n t  p a t t e r n  t y p e s ,  t h e r e  a r e  s e v e r a l  
s h a r e d  f e a t u r e s  o f  l n t e r d i g i t a t l o n  p a t t e r n s  among the  many s p e c i e s  o f  
S v m p h u r u s . F i r s t ,  w i t h i n  a s p e c i e s ,  ID p a t t e r n s  d i d  not  v a r y  w i th  r e s p e c t  
t o  s e x ,  o n t o g e n y  ( a t  l e a s t  n o t  o v e r  the  s i z e  r a n g e  examined ,  20-320 mm SI,) 
o r  g e o g r a p h i c  o r i g i n .  S e c o n d ly ,  a l l  s p e c i e s  h a v e  o n ly  one p t e r y g i o p h o r e  
i n s e r t i n g  i n t o  t h e  f i r s t  i n t e r n e u r a l  s p a ce .  Only  i n  u n u s u a l  c a s e s  ( l e s s  
t h a n  1% o f  t h e  s p e c i m e n s  e xam ined )  were sp e c im e n s  found w i t h  more than  one 
( u s u a l l y  two,  l e s s  commonly t h r e e )  p t e r y g l o p h o r e s  i n  the  f i r s t  i t i t e r n e u r a l  
s p a c e .  A d d i t i o n a l l y ,  among Svmphurus s p e c i e s ,  w i t h  a s i n g l e  e x c e p t i o n  (£.  
v a n m e l l e a e  g r o u p ) ,  a l l  s p e c i e s  t y p i c a l l y  have  two p t e r y g l o p h o r e s  pe r  
i n t e r n e u r a l  s p a ce  p o s t e r i o r  t o  t h e  f o u r t h  n e u r a l  s p i n e .  T h e r e f o r e ,  o b se rve d
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v a r i a t i o n  I n  ID p a t t e r n s  b e tw e e n  s p e c i e s  r e s u l t s  a lm o s t  e x c l u s i v e l y  from 
d i f f e r i n g  numbers  o f  p t e r y g l o p h o r e s  i n s e r t i n g  I n t o  I n t e r n e u r a l  s p a c e s  two 
and t h r e e ,
A s i n g l e  p t e r y g i o p h o r e  I n s e r t e d  I n  the  f i r s t  I n t e r n e u r a l  space  In 
Svmohurus i s  un iq u e  among t h e  C y n o g l o s s id a e  and  S o l e l d a e  f T a b l e  5 ) ,  T h i s  
c o n d i t i o n  I s  t h e r e f o r e  c o n s i d e r e d  a synapomorphy f o r  t h e  s u b f a m i l y  
Symphurlnae  w i t h  i t s  m on o ty p ic  genus Svm phurus . l n t e r d i g i t a t l o n  p a t t e r n s  
f o r  a s m a l l  number o f  r e p r e s e n t a t i v e  s p e c i e s  o f  C y n o g i o s s i n a e  and S o l e l d a e  
a r e  I n c l u d e d  i n  T a b l e  5, I n  t h e  C v n o g l o s s u s , P a r a a l a e u s i a  and  s o l e i d  
s p e c i e s  ex a m in ed  t h u s  f a r  ( T a b l e  5 ) ,  ID p a t t e r n s  a r e  q u i t e  d i f f e r e n t .  These 
t a x a  have a much l a r g e r  number o f  p t e r y g l o p h o r e s  p r e c e d i n g  t h e  second  n e u r a l  
s p i n e  t h a n  was o b s e r v e d  In  any  s p e c i e s  o f  Svm phurus , For  e xa m p le ,  in  non-  
symphur lne  c y n o g l o s s i d s  t h e  number o f  p t e r y g l o p h o r e s  i n  i n t e r n e u r a l  s pace  
one r a n g e d  from s e v e n  f C v n o g l o s s u s   ^ t o  13 ( F a r a p l a a u s l a l w h i l e  in  s o l e  i d s  
t h e  numbers  o f  p t e r y g l o p h o r e s  I n s e r t e d  In  n e u r a l  sp a c e  one I s  t y p i c a l l y  much 
h i g h e r ,  r a n g i n g  from s e v e n  ( A s e r a g g o d e s ) t o  23 ( H e t e r o m v c t e r I s ) .
S i n c e  ID p a t t e r n s  have  n o t  been  s t u d i e d  p r e v i o u s l y  In 
t o n g u e f i s h e s ,  I t  was n e c e s s a r y  t o  d e t e r m i n e  t h e  amount  o f  I n t r a s p e c i f i c  
v a r i a t i o n  o c c u r r i n g  i n  t h i s  c h a r a c t e r .  A l th o u g h  e a c h  s p e c i e s  has  a 
p a r t i c u l a r  p r o m i n e n t  p a t t e r n  ( T a b l e s  5 - 9 )  v a r y i n g  l e v e l s  o f  I n t r a s p e c i f i c  
v a r i a t i o n  do  o c c u r  i n  t h i s  c h a r a c t e r .  The l e v e l s  o f  i n t r a s p e c l f l c  v a r i a t i o n  
In  ID p a t t e r n s  a r e  c o n t r a s t e d  in  d e t a i l  f o r  17 s p e c i e s  r e p r e s e n t a t i v e  o f  
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TABLE 5.  ( C o n t i n u e d ) ,
SPECIES F[Qj_, KtPAYPP ID PATTERN
CYHOCLQ5SINES
C y tio g lo s su s
P a r a p la g u s ia
SOUIPS
Heteromyc t e r i s
A s e r a g g o d e s
L la c h lr u s
F a r a c h ir u s
P a r d a c h i r u s
7 - 3 - 2
1 3 -3 -2
2 3 - 3 - 2
7 - 2 -2  
9 - 2 -2
1 1 -3 -3
8 - 2 - 2
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T a b l e  6. Summary o f  l n t e r d i g i t a t l o n  p a t t e r n s  a n d  t h e  number o f  Svmphurus 
s p e c i e s  o b s e r v e d  w i t h  e a c h  p a t t e r n .
INTERDICITATION PATTERN SPECIES
1 -  2 -  2 - 1  -  2 6
1 - 2 - 2  lfl
1 - 2 - 3  3
1 - 3 - 2  13
1 - 3 - 3  4
1 - 6 - 2  6
1 - 6 - 3  12
1 - 5 - 3  5
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T a b l e  7. V a r i a t i o n  I n  f r e q u e n c y  d i s t r i b u t i o n s  o f  l n t e r d i g i t a t l o n  (ID) 
p a t t e r n s  o f  d o r s a l  p t e r y g l o p h o r e s  f o r  17 s p e c i e s  o f  S v m p h u ru s . S p e c i e s  
s e l e c t e d  r e p r e s e n t  e i g h t  p a t t e r n  t y p e s  o u t l i n e d  I n  t e x t .  F o l l o w i n g  s p e c i e s  
names a r e  t h e  p a t t e r n  group ( i n  p a r e n t h e s e s )  f o l l o w e d  b y  a b b r e v i a t i o n s  f o r  
t h e  g e o g r a p h i c  d i s t r i b u t i o n s  o f  t h e  s p e c i e s .  Number o f  s p e c i m e n s  examined  
i s  l i s t e d  w i t h  t h e  summary f o r  e a c h  s p e c i e s .  Numbers f o l l o w i n g  p a t t e r n  
t y p e s  r e p r e s e n t  f r e q u e n c y  and  p e r  c e n t  o c c u r r e n c e  f o r  r e s p e c t i v e  ID 
p a t t e r n s .  A b b r e v i a t i o n s  a r e :  EA E a s t e r n  A t l a n t i c ;  EA-H E a s t e r n  A t l a n t i c  and 
M e d i t e r r a n e a n ;  WNA W e s t e r n  N o r t h  A t l a n t i c ;  IP I n d o - P a c i f i c ; HI Haw ai i ;  CA 
C a r i b b e a n ;  UNA-SUR W e s t e r n  N or th  A t l a n t i c  s o u t h  t o  S u r in a m ;  EP E a s t e r n  
P a c i f i c ;  USA W e s t e r n  Sou th  A t l a n t i c .
S.  v a n m e l l e a e  f l )  EA S. l i n u l a t u s  (2) EA S.  n e b u l o s u s  (2 ) WNA
ID PATTERN £ 1 ID PATTERN N i ID PATTERN N %
I - 2- 2 -1  - 2 23 49 1 2 - 2  2 25 6B 1 - 2 - 2 - 2  20 8 7
1 - 2 - 2 - 2 - 1 13 28 I - 2 - 2 - 1 3 e 1 - 2 - 3 - 2 1 4
1 - 2 - 1 - 2 - 2 5 11 1 - 2 - 3 - 1  2 5 2 -1 - 2 - 2 1 4
1 - 2 - 1 - 2 -  2 2 4 1 - 2 - 2 - 3  2 5 2 - 2 - 2 - 2 1 4
1 - 2 - 2 - 1 - 1 2 4 1-2 - 3-2 1 3 ------
1 - 2 - 2 - 1 - 2 - 1 1 2 1 - 2 - 2 - 1  1 3 N-23
1 - 3 - 1 - 2 - 2 I 2 1 -1 - 3 - 2 1 3
1 -1 - 2 - 2 1 3
N-4 7 2 - 2 - 2 -1 1 3
N—37
s . o c e l l a t u s (2) IP S. u n d a t u s ( 3 )  HI p . ppawajt (4 )  CAB
IP PATTERN B 1 ID PATTERN £ 1 ID PATTERN a 4
1- 2 - 2 - 2 11 65 1 - 2 - 3 - 2 16 76 1 - 3 - 2 25 74
1- 2 - 2 - 1 2 15 1 - 2 - 4 - 2 2 10 1 - 3 - 3 3 9
----- 1 - 3 - 3 - 2 1 5 1 - 3 - 1 3 9
N-13 1 - 3 - 2 - 2 1 5 1 - 2 - 2 1 3
1 - 3 - 2 - 3 1 5 2 - 3 - 2 2 6
N—21 N-34
S. m a r g l n a t u s w WNA-SUR S, n l g r e s c e n s (4) EA-M S. p i K?r  ( 4 )  CAB
ID PATTERN b 1 ID PATTERN B S. ID PATTERN N %
1 - 3 - 2 73 79 1 - 3 - 2 - 2 131 86 1 - 3 - 2  136 97
1 - 3 - 3 11 12 1-2  - 3-2 6 4 1 - 3 - 3  1 1
1 - 2 - 3 6 6 1-2  - 3- 1 3 2 1 - 2 - 3  1 1
1 - 2 - 2 2 6 1 - 3 - 2 -1 2 1 1 - 2 - 2  2 1
- 1 - 3 - 3 - 2 2 1 . . . .
N- 92 1 - 3 - 1 - 2 2 1 N-140
1 - 2 - 2 - 2 2 1
2 - 2 2 - 2 1
2 - 2 - 2 - 3 1
N-1 52
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T a b l e  7 .  ( C o n t i n u e d ) .
S. normanl (5 )  EA S . t r e w a v a s a e <5) USA S. m i n o r  (6 ) UNA
ID PATTERN a i ID PATTERN H 4 ID PATTERN ii 4
1 - 3 0 - 2 15 71 1 - 3 - 3 37 68 1 - 4 - 2 73 95
1 - 3 - 4  2 1 5 1 -4 -2 8 15 1 - 3 - 2 3 4
1 - 3 - 2 - 3 1 5 1 -3 -2 4 7 1 - 4 - 3 1 1
1 - 3 - 2 - 2 1 5 1 -3 -4 2 4 ------
1 - 4 - 3 - 2 1 5 1 - 4 - 3 1 2 N-77
2 - 3 - 2 2 1
N-21








S . Darvus (6)  UNA ■SUR S, p l a g i u s n (7) WNA S. c i v i t f l t i u m  ( 7 ) WNA
ID PATTERN fl 1 ID PATTERN £1 1 Ifi.PATTERN N %
1-4-2 26 36 1 - 4 -3 80 61 1 - 4 - 3 129 76
1 -5 -2 30 40 1-4-2 24 18 1 - 4 - 2 19 11
1 -4 -3 5 8 1 - 3 -3 22 17 1 - 5 - 2 7 4
1 -5 -1 4 6 1 -5 -2 3 2 1 - 5 - 3 3 2
1 -3 -2 1 2 1 - 4 -4 1 . a 1 - 3 - 3 8 5
------ 1 -3 -4 1 .8 1 - 3 - 4 6 4






S.  d ioraedeanus  (7) UNA-USA 1g e l  (8 ) EP
ID PATTERN B 1 ID PATTERN B 1
1 - 4 -3 150 74 1 - 4 - 3 - 2 14 47
1 - 3 -4 13 6 1 - 4 - 4 - 2 6 20
1 -4 -2 13 6 1 - 4 - 3 - 3 3 10
1 -5 -3 12 6 1 - 3 - 4 - 2 2 7
1 - 3 -3 7 3 1 - 5 - 3 - 2 2 7
1 -5 -2 6 3 1 -4 -4  - 3 1 3











T a b l e  8. Summary o f  t h e  f r e q u e n c y  o f  p r e d o m i n a n t  ID p a t t e r n s  f o r  22
r e p r e s e n t a t i v e  s p e c i e s  o f  Svmphurus . For  New World s p e c i e s  ( 1 -4 - 3  
p a t t e r n ,  t h e  f r e q u e n c y  o f  t h e  p r e d o m i n a n t  ID p a t t e r n  i s  l i s t e d  In 
Column 3 and  t h e  f r e q u e n c y  o f  o c c u r r e n c e  f o r  aLl  p a t t e r n s  s h a r e d  
on ly  by New World t o n g u e f i s h e s  l a  l i s t e d  i n  Column 4.
SPECIES ID PATTERN FREQUENCY % OCCURRENCE % OCCURRENCE
v a n m e l l e a e 1 - 2 - 2 - 1 - 2 4 6 /4 7 98 ALL NEW WORLD
l i g u l a t u s 1 - 2 - 2 26 /37 70 ID PATTERNS
n e b u lo a u s 1 - 2 - 2 20 /23 87
o c e l l a t u a 1 2 - 2 11 /13 85
u n d a t u s 1 - 2 - 3 16 /21 76
arawak 1 -3 -2 25 /34 74
gL naburg i 1 -3 -2 29/32 91
m a r g l n a t u s 1 -3 -2 73/92 79
n l g r e s c e n s 1 -3 -2 133/152 88
p l g e r 1 - 3 - 2 136/140 97
u n d e s c r i b e d  C 1 - 3 - 2 76/78 97
a t r a m e n t a t u s 1 - 3 - 3 13/15 87
normani 1 - 3 - 3 15 /21 71
t r e w a v a s a e 1 - 3 - 3 37 /54 68
minor 1 -4 -2 73/77 95
ommaspi lus 1 -4 -2 28/28 100
c l v l t a t l u m 1 - 4 - 3 129/177 76 96
diomedeanus 1 - 4 - 3 150 /204 74 94
J e n y n s i 1 - 4 - 3 61 /85 72 89
p l a g l u s a 1 - 4 - 3 80/132 57 83
u r o s p i l u s 1 -4 -3 74 /110 67 97
t e s s e l l a t u s 1 -4 -3 169/234 72 97
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E x a m i n a t i o n  of  T a b l e  7 r e v e a l s  t h a t  t h e  s p e c i e s  v a r y  i n  f i d e l i t y  f o r  a 
p a r t i c u l a r  p a t t e r n .  F o r  e x a m p l e ,  a t  f i r s t  o b s e r v a t i o n  i t  w ou ld  a p p e a r  t h a t  
t h e r e  I s  l i t t l e  e v id e n c e  t o  c h a r a c t e r i z e  £ .  v a m a e l l e a e  by a s i n g l e  ID 
p a t t e r n .  I n  t h i s  s p e c i e s ,  o n l y  49% ( 2 3 / 4 7 )  o f  the  i n d i v i d u a l s  s h a r e d  t h e  1-
2 - 2 - 1 - 2  p a t t e r n .  However,  a l l  o t h e r  p a t t e r n s  o c c u r r i n g  i n  t h i s  s p e c i e s ,  
w i t h  one e x c e p t i o n  ( t h e  L - 3 - 1 - 2 - 2  p a t t e r n ) ,  a r e  s i m i l a r  p a t t e r n s  i n  t h a t  
t h e r e  i s  o n l y  a s i n g l e  p t e r y g i o p h o r e  i n s e r t i n g  i n t o  i n t e r n e u r a l  s p a c e s  3, 4 
o r  5, S i n c e  no s p e c i e s  ( o t h e r  t h a n  members  o f  t h i s  s p e e i e s  g r o u p ,  s ee  T a b le  
5) e x h i b i t  t h i s  p a r t i c u l a r  a r r a n g e m e n t ,  1 c o n s i d e r  a l l  p a t t e r n s ,  where  o n l y  
one p t e r y g i o p h o r e  i n s e r t s  i n t o  any o f  i n t e r n e u r a l  s p a c e s  3, 4 o r  5 and  o n l y  
two p t e r y g l o p h o r e s  I n s e r t  i n t o  t h e  r e m a i n i n g  s p a c e s ,  t o  r e p r e s e n t  m ino r  
v a r i a t i o n s  on a s i n g l e  p a t t e r n .  With  t h i s  m o d i f i c a t i o n  t h e n ,  t h e  f r e q u e n c y  
o f  o c c u r r e n c e  f o r  ID p a t t e r n s  i n  S. v a n m e l l e a e  ( T a b le  &) w here  o n l y  one 
p t e r y g i o p h o r e  i n s e r t s  i n t o  i n t e r n e u r a l  s p a c e s  3, 4 o r  5 i s  a p p r o x i m a t e l y  96% 
( 4 6 / 4 7 ) .
O v e r a l l ,  t h e  f r e q u e n c y  o f  o c c u r r e n c e  f o r  a  p r e d o m i n a n t  ID p a t t e r n  i n  
mos t  o f  t h e  s p e c i e s  was q u i t e  h i g h  r a n g i n g  f rom a low v a l u e  o f  61% i n  S. 
p l a g l u s a  t o  a  h i g h  v a l u e  o f  97% i n  S, n l p e r  (T ab le  7 ) .  F o r  mos t  s p e c i e s  
where  a d e q u a t e  d a t a  was a v a i l a b l e ,  v a l u e s  f o r  a  p r e d o m i n a n t  p a t t e r n  u s u a l l y  
r an g e d  b e tw e e n  70% and 85%, E x a m i n a t i o n  o f  t h e  ID p a t t e r n  f r e q u e n c i e s  in 
T a b le  7 a l s o  show t h a t  u s u a l l y  l e s s  t h a n  10% o f  t h e  i n d i v i d u a l s  o f  a s p e c i e s  
p o s s e s s  ID p a t t e r n s  of  a n o t h e r  p a t t e r n  g r o u p  ( r e f e r r e d  t o  a s  c r o s s o v e r  
c o u n t s ) .  The f o l l o w i n g  i s  a  d i s c u s s i o n ,  on a group  by g r o u p  b a s i s ,  o f  the  
i n t r a s p e c l f l c  v a r i a t i o n  o b s e r v e d  i n  s p e c i e s  w i t h  r e p r e s e n t a t i v e  ID p a t t e r n s  
( r e f e r  t o  T a b l e  7 - 8 ) ,
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S p e c i e s  p o s s e s s i n g  1 - 2 - 2 - 2 - 1  ID p a t t e r n s  a r e  a l l  d e e p - w a t e r  r e s i d e n t s
and q u i t e  r a r e  In  c o l l e c t i o n s . O n ly  £ ,  vanrtie l l e a e  was a v a i l a b l e  In
s u f f i c i e n t  sample  s i z e s  t o  p e r m i t  d i s c u s s i o n  o f  i n t r a s p e c i f i e  v a r i a t i o n  In 
p t e r y g i o p h o r e  p a t t e r n s .  F o r t y - s e v e n  v a n m e l l e a e  w e re  s t u d i e d .  Of t h e s e .  
23 (49%) s h a r e d  an i d e n t i c a l  p a t t e r n  ( 1 - 2 - 2 - 1 - 2 ) .  A n o t h e r  28% (13 
I n d i v i d u a l s )  s h a r e d  a  1 - 2 - 2 - 2 - 1  p a t t e r n .  I n  a d d i t i o n  t o  h a v i n g  o n l y  a 
s i n g l e  p t e r y g i o p h o r e  i n s e r t e d  i n t o  I n t e r n e u r a l  s p a c e  3,  4  o r  5,  t h e s e  
s p e c i e s  a l s o  have a u n i q u e  number o f  a b d o m i n a l  v e r t e b r a e  (3+7 o r  8 v s . 3*6
in  a l l  o t h e r  s p e c i e s  o f  the  g e n u s ) .  T h e s e  two c h a r a c t e r s  s u p p o r t
r e c o g n i t i o n  o f  t h i s  g r o u p  o f  s p e c i e s  a s  a m o n o p h y l e t l c  a s s e m b l a g e  i n  t h e  
g e n u s .
Among t h e  1 - 2 - 2  and  1 -2 -3  s p e c i e s ,  o t h e r  g r o u p s  o f  m o s t l y  d e e p - w a t e r  
s p e c i e s ,  c r o s s o v e r  c o u n t s  w i t h  o t h e r  p a t t e r n  t y p e s  was low .  I n  
l i g u l a t u s . o n l y  4 / 3 7  (11%) were f o u n d  w i t h  a n o t h e r  p a t t e r n  t y p e  ( t h e  1 - 2 - 2 -  
1-2 p a t t e r n )  w h i l e  i n  £ .  n e b u l o s u s . o n l y  1 /2 3  (4%) p o s s e s s e d  a p a t t e r n  ( t h e  
1 -2 -3  p a t t e r n )  o t h e r  t h a n  t h e  1 - 2 - 2  p a t t e r n .  D a t a  f o r  s p e c i e s  w i t h  1 - 2 -3  
p a t t e r n s  were l i m i t e d  b e c a u s e  o f  t h e  r a r i t y  o f  t h e s e  s p e c i e s  i n  c o l l e c t i o n s .  
For Svniphurufl u n d a t u s . o v e r  80% o f  t h e  i n d i v i d u a l s  p o s s e s s  a 1 - 2 - 3  p a t t e r n .  
I t  s h o u l d  be n o t e d  t h a t  c r o s s o v e r  c o u n t s  d i d  o c c u r  w i t h  o t h e r  p a t t e r n  t y p e s  
e s p e c i a l l y  be tw e en  t h e  1 -2 -2  and  1 - 2 - 3  g r o u p s  a n d  t h e  1 - 3 - 2  g r o u p .  However , 
t h e s e  c r o s s o v e r  c o u n t s  n e v e r  am oun ted  t o  more t h a n  5% o f  t h e  s a m p le  s i z e .
Among s p e c i e s  w i t h  the  1 - 3 - 2  p a t t e r n ,  p r e d o m i n a n c e  o f  a s i n g l e  p a t t e r n  
i s  among the  h i g h e s t  o b s e r v e d  i n  t h e  s t u d y  a n d ,  t h e r e f o r e ,  c r o s s o v e r  c o u n t s  
u s u a l l y  were among t h e  l o w e s t  e n c o u n t e r e d  i n  t h e  s t u d y ,  For  e x a m p l e ,  i n  S. 
a r a w a k . £ , m a r g i n a t u s . £ .  n l a r e s c e n s  and  £ ,  p i p e r  c r o s s o v e r  c o u n t s  w e r e
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n e v e r  g r e a t e r  t h a n  12%. U s u a l l y ,  however ,  c r o s s o v e r  c o u n t s  In  t h i s  group 
w ere  c o n s i d e r a b l y  low er .  For  example,  spe c im ens  o f  t h e s e  f o u r  1 -3 -2  s p e c i e s  
w i t h  c r o s s o v e r  c o u n t s  o f  a  1 -2 -2  p a t t e r n  o c c u r r e d  i n  o n l y  3, 6, 1 and 1% of  
t h e  s p e c i m e n s ,  r e s p e c t i v e l y .  Seldom were o t h e r  p a t t e r n  t y p e s ,  such  as  the  
1 - 3 - 3  (11 /9 2  £ .  m a r g i n a t u s  w i t h  a 1 - 3 -3  p a t t e r n )  o r  1 - 4 - 2  p a t t e r n s ,  found in 
i n d i v i d u a l s  o f  s p e c i e s  n o r m a l l y  p o s s e s s i n g  the  1 - 3 -2  ID p a t t e r n .
The l o w e s t  f i d e l i t y  o b s e r v e d  In 1 -3 -2  s p e c i e s  o c c u r r e d  i n  S- a r a w a k . 
Only 74% ( 2 5 /3 4 )  o f  t h e  i n d i v i d u a l s  p o s s e s s e d  t h e  1 - 3 -2  p a t t e r n .  However, 
a l t h o u g h  c r o s s o v e r  c o u n t s  w i t h  o t h e r  p a t t e r n s  d i d  o c c u r  i n  t h i s  s p e c i e s ,  
t h e y  were t o  be randomly  d i s t r i b u t e d  among o t h e r  p a t t e r n  t y p e s  (T a b le  7) .
S p e c i e s  w i t h  1 - 3 -3  p a t t e r n s  had  r e l a t i v e l y  h i g h  f i d e l i t y  f o r  t h i s  
p a t t e r n  (71% i n  £ .  n o r m a n l , 68% i n  (5. t r e w a v a s a e . d a t a  n o t  a v a i l a b l e  f o r  two 
o t h e r  s p e c i e s ) .  C r o s s o v e r  c o u n t s  among t h i s  g roup  o c c u r r e d  n o t  u s u a l l y  w i th  
1 - 3 -2  o r  1 - 2 -2  p a t t e r n s ,  b u t  more f r e q u e n t l y  w i t h  1 - 4 -2  o r  1 - 4 -3  p a t t e r n s .
Th re e  o f  t h e  f o u r  s p e c i e s  p o s s e s s i n g  a  1 -4 -2  ID p a t t e r n  had  l i t t l e  o r  
no c r o s s o v e r  c o u n t s  w i t h  o t h e r  s p e c i e s  g r o u p s  and  o v e r a l l  t h e  f i d e l i t y  f o r  a 
p a r t i c u l a r  ID p a t t e r n  ( 1 - 4 - 2 )  was among t h e  h i g h e s t  o b s e r v e d  i n  t h e  s t u d y .
I n  £ .  o im n a s p i lu s . 22 /22  spe c im ens  had  a 1 - 4 -2  ID p a t t e r n  w h i l e  i n  £. 
kvaroptervEium. 1 3 /14  had a s i m i l a r  p a t t e r n .  For  5 .  m i n o r . 73 /77  (95%) had 
a 1 - 4 -2  ID p a t t e r n .  The most u n u s u a l  a r r a n g e m e n t  o f  ID p a t t e r n s  of  t h i s  
s p e c i e s  6 rouP was fo u n d  i n  p a r v u s . TVio p a t t e r n  t y p e s  were found wi th  
a lm o s t  e q u a l  f r e q u e n c y  i n  t h i s  s p e c i e s  ( T a b le  6 ) ,  t h e  o n l y  one of  a l l  the  
s p e c i e s  s t u d i e d  i n  which two p a t t e r n s  were found  w i t h  e q u a l  f r e q u e n c i e s .  
T w e n t y - s i x  o f  66 (36%) £ ,  p a r v u s  had  a 1 - 4 -2  p a t t e r n ,  w h i l e  30/66  (40%) had 
a 1 - 5 - 2  p a t t e r n .  No r e l a t i o n s h i p s  be tw een  g e o g r a p h i c ,  s e x u a l  o r  s i z e
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d i f f e r e n c e s  w e re  fo u n d  t o  e x p l a i n  t h e  o b s e r v e d  b i m o d a l  d i s t r i b u t i o n  o f  
p a t t e r n  t y p e s  i n  t h i s  s p e c i e s .  R e a so n s  f o r  i n c l u d i n g  t h i s  s p e c i e s  i n  the  1- 
4 - 2  S p e c i e s  g r o u p  a r e  t h a t  a l l  f o u r  s p e c i e s  p o s s e s s  a  common ID p a t t e r n ,  
membrane o s t i a  ( a p p a r e n t l y  u n i q u e  t o  t h i s  g r o u p ) ,  10 c a u d a l  r a y s ,  a  w e l l -  
d e v e l o p e d  p u p i l l a r y  o p e r c u l u m ,  s i m i l a r  m e r i s t i c s  and  t h r e e  o f  t h e  f o u r  
s p e c i e s  s h a r e  s i m i l a r  p i g m e n t a t i o n  ( l a r g e  c a u d a l  b l o t c h )  p a t t e r n s .
S p e c i e s  w i t h  ID p a t t e r n s  g r e a t e r  th a n  1 - 4 - 2  t y p i c a l l y  p o s s e s s  f o u r  o r  
more p t e r y g i o p h o r e s  i n  i n t e r n e u r a l  space  two and  t h r e e  t o  f o u r  
p t e r y g i o p h o r e s  i n  i n t e r n e u r a l  s p a c e  t h r e e ,  I n  t h e s e  s p e c i e s  a l o w e r  
f i d e l i t y  f o r  a p a r t i c u l a r  p a t t e r n  was o b s e r v e d  ( T a b l e  7 ) .  However ,  a l t h o u g h  
t h e r e  i s  g e n e r a l l y  a l ow e r  f i d e l i t y  f o r  a  s i n g l e  ID p a t t e r n ,  t h e r e  i s  no t  an  
i n c r e a s e d  l e v e l  o f  c r o s s o v e r  c o u n t s  w i t h  s p e c i e s  c h a r a c t e r i z e d  by p a t t e r n s  
l e s s  t h a n  1 - 1 - 3 .  I t  s h o u l d  b e  e m p h a s i z e d  t h a t  mos t  i n t r a s p e c i f l e  v a r i a t i o n  
i n  ID p a t t e r n s  o f  > 1 - 4 - 2  s p e c i e s  o c c u r s  a s  o v e r l a p  w i t h  p a t t e r n s  s h a r e d  o n l y  
by  members o f  t h e  same o r  c l o s e l y  r e l a t e d  s p e c i e s  g r o u p s .  When t h e  t o t a l  
r a n g e  o f  ID p a t t e r n s  l a  r e c o r d e d  f o r  s p e c i e s  w i t h  p a t t e r n s  > 1 - 4 - 2  ( T a b l e  7 ) ,  
I t  c a n  r e a d i l y  be s e e n  t h a t  t h e r e  i s  no o v e r l a p  w i t h  s p e c i e s  p o s s e s s i n g  a
1 - 2 - 2 ,  1 - 2 - 3  o r  1 - 3 - 2  p a t t e r n .  A l s o ,  t h e r e  a r e  o n l y  a s m a l l  num ber  o f  
s p e c i m e n s  o f  t h e s e  s p e c i e s  o v e r l a p p i n g  w i t h  t h e  1 - 3 - 3  p a t t e r n ,  T h e r e  a r e  
two s p e c i e s  g r o u p s  w i t h  ID p a t t e r n s  > 1 -4 -2  a n d  t h e  f o l l o w i n g  s e c t i o n  
d i s c u s s e s  t h e  l e v e l s  o f  i n t r a s p e c i f i c  v a r i a t i o n  i n  ID p a t t e r n s  o b s e r v e d  
w i t h i n  s p e c i e s  o f  e a c h  r e s p e c t i v e  g r o u p .
I n t r a s p e c i f l c  v a r i a t i o n  w i t h i n  s p e c i e s  c h a r a c t e r i z e d  by ID p a t t e r n s  
w i t h  1 - 4 -3  and  1 - 5 - 3  p t e r y g i o p h o r e  a r r a n g e m e n t s  was g e n e r a l l y  h i g h e r  t h a n  
t h a t  o b s e r v e d  i n  g r o u p s  w i t h  p a t t e r n s  l e s s  t h a n  1 - 4 - 2 ,  As m e n t i o n e d  a bove ,
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t h i s  v a r i a t i o n  r e s u l t e d  m o s t l y  from c r o s s o v e r  c o u n t s  w i t h  p a t t e r n  t y p e s  
f r e q u e n t l y  o b s e rv e d  u s u a l l y  o n l y  w L th ln  t h e s e  g r o u p s  o r  t h e  1 - 4 -2  g r o u p .  In  
f a c t ,  when f r e q u e n c y  c o u n t s  o f  p a t t e r n s  s h a r e d  o n l y  by o t h e r  members o f  
t h i s  p a t t e r n  group a r e  combined ( T a b l e  8) the  o v e r a l l  f r e q u e n c y  i s  i n c r e a s e d  
to 80-95%, For  example ,  spe c im ens  o f  S. p l a p i u s a „ S. c i v i t a t i u m  and  S. 
d lo m e d e a n u s . each  had  th e  f o l l o w i n g  r a n g e  o f  p a t t e r n  t y p e s :  1 - 4 - 3 ,  1 - 4 - 2 ,  1- 
3-3,  1 - 5 - 2  and 1 - 5 - 3 .  The o v e r a l l  r a n g e  and f r e q u e n c i e s  o f  t h e  v a r i o u s  
p a t t e r n  t y p e s  c o - o c c u r r l n g  i n  t h e s e  s p e c i e s  g r o u p s  a r e  l i s t e d  i n  T a b l e s  7-8.  
Unusual  In  t h i s  g roup  was £ .  l e e  1 , T h i s  s p e c i e s  ( n - 3 0 ) , a l t h o u g h  t h e  
p red o m in an t  p a t t e r n  was 1 - 4 - 3 ,  had  t h e  l o w e s t  f i d e l i t y  (47%) f o r  t h i s  
p a t t e r n  among a l l  t h e  S p e c i e s  o f  t h i s  g roup .  S in c e  o n l y  30 spe c im ens  were 
examined ,  f u r t h e r  s t u d y  I s  n e e d e d  t o  d e t e r m i n e  i f  t h i s  i s  a no rmal  c o n d i t i o n  
o r  I s  due to  sm a l l  sample s i z e .
gap fc ra p h lc a l  D i s t r i b u t i o n  o f  S p e c i f i c  ID P a t t e r n s
G e o g r a p h ic a l  r a n g e s  f o r  s p e c i e s  o f  s e v e r a l  ID p a t t e r n  g r o u p s  were 
p l o t t e d  In an a t t e m p t  to i d e n t i f y  and  u n c o v e r  p a t t e r n s  o f  z o o g e o g r a p h l c a l  
d i s t r i b u t i o n s  o r  t o  I d e n t i f y  a r e a s  o f  endemism f o r  s p e c i e s  w i t h  un iq u e  
p a t t e r n  t y p es  ( F i g u r e s  5 - 6 ) .  When g e o g r a p h i c  r a n g e s  o f  s p e c i e s  o r g a n i z e d  by 
s p e c i f i c  ID p a t t e r n s  were p l o t t e d ,  s e v e r a l  I n t e r e s t i n g  z a o g e o g r a p h l c a l  
d i s t r i b u t i o n s  become a p p a r e n t .
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For exam ple ,  the  s p e c i e s  w i t h  a 1 - 2 - 2  ID p a t t e r n  a r e  t h e  moat  
w i d e s p r e a d  I n  o c c u r r e n c e  { F ig .  5A) , Of 16 s p e c i e s  p o s s e s s i n g  a 1-2-2 
p a t t e r n ,  16 o c c u r  In  the  I n d o - t f e s t  P a c i f i c ,  One o t h e r  s p e c i e s  (£ .  u n d a t u s ). 
a d e e p - w a t e r  s p e c i e s ,  r a n g e s  o n t o  t h e  P a c i f i c  P l a t e  a t  t h e  Hawai ian  I s l a n d s .  
Only two o f  t h e  18 s p e c i e s  c h a r a c t e r i z e d  by a 1 -2 -2  p a t t e r n  o c c u r  beyond the 
I n d o - P a c l f i c  r e g i o n .  I n t e r e s t i n g l y ,  b o t h  s p e c i e s  I n h a b i t  b a t h y a l  d e p th s  nn 
t h e  o u t e r  c o n t i n e n t a l  s h e l f  o r  s l o p e ,  Svmphurus 1l g u l a t u s  o c c u r s  i n  300-800 
m In t h e  M e d i t e r r a n e a n  Sea and  n e a r b y  E a s t e r n  A t l a n t i c  Ocean ,  w h i l e  the 
c l o s e l y  r e l a t e d  S.  n e b u l o s u s  o c c u r s  a l o n g  th e  o u t e r  s h e l f  and  s l o p e  a r e a s  o f  
t h e  w e s t e r n  A t l a n t i c  from Long I s l a n d  to  the  Blake  P l a t e a u  o f f  F l o r i d a .  Of 
p a r t i c u l a r  I n t e r e s t  I s  t h e  n o t a b l e  a b s e n c e  o f  t h i s  p a t t e r n  g roup  from the  
E a s t e r n  P a c i f i c  r e g i o n .
Da ta  f o r  s p e c i e s  w i t h  1 - 2 - 2 - 1 - 2  and  1 -3 -2  ID p a t t e r n s  a r e  l a c k i n g  
b e c a u s e  o f  t h e  g e n e r a l  r a r i t y  o f  t h e s e  d e e p - s e a  f i s h e s .  However , t h r e e  o f  
t h e  f o u r  s p e c i e s  w i t h  a 1 - 2 - 2 - 1 - 2  p a t t e r n  o c c u r  In  t h e  I n d o - P a c l f i c .  The 
f o u r t h  member, S.. v a n m e l l e a e , o c c u r s  a l o n g  th e  c o n t i n e n t a l  s l o p e  and s h e l f  
o f  w e s t e r n  A f r i c a  a t  d e p t h s  o f  300-1000 m e t e r s ,  Svmphurus u n d a t u s  o f  the  1-
2-3  ID group o c c u r s  on t h e  P a c i f i c  P l a t e  i n  b a t h y a l  d e p t h s  a t  Hawaii ,
I n  F i g u r e  5B t h e  d i s t r i b u t i o n  o f  s p e c i e s  p o s s e s s i n g  a 1 -3 -2  p a t t e r n  i s  
p l o t t e d .  S p e c i e s  c h a r a c t e r i z e d  by t h i s  p a t t e r n  a r e  n o t  a s  w i d e s p re a d  as  the 
1 - 2 -2  s p e c i e s .  S p e c i e s  w i t h  1 - 3 -2  p a t t e r n s  o c c u r  on b o t h  s i d e s  o f  the  
e q u a t o r  b u t  o n l y  i n  the  e a s t e r n  and w e s t e r n  A t l a n t i c  Ocean w i t h  an 
a d d i t i o n a l  two s p e c i e s  o c c u r r i n g  In  t h e  e a s t e r n  P a c i f i c  r e g i o n  a lo n g  C e n t r a l  
America  and t h e  G a la pagos  I s l a n d s .  I t  i s  e m pha s ize d  t h a t  s p e c i e s  w i th
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F i g u r e  5 Geograph ic  d i s t r i b u t i o n  o f  s p e c i e s  p o s s e s s i n g  t h e  t h r e e  roost 
commonly o b s e r v e d  l n t e r d i g i t a t l o n  (ID) p a t t e r n s  among s p e c i e s  of  
Syaphurus.
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e i t h e r  1 - 3 - 2  o r  > 1 - 3 - 2  p a t t e r n s  ( s e e  be lo w )  have  y e t  t o  be r e c o r d e d  from t h e  
I n d o - P a c l f i c  r e g i o n .  Of t h e  13 s p e c i e s  b e a r i n g  t h i s  p a t t e r n ,  11 o c c u r  In 
t h e  A t l a n t i c :  t h r e e  i n  t h e  e a s t e r n  A t l a n t i c ,  and e i g h t  In  the  w e s t e r n  
A t l a n t i c .  I n c l u d e d  among t h e s e  s p e c i e s  a r e  two g r o u p s  o f  c l o s e l y  r e l a t e d  
s p e c i e s ,  ,£. n l g r e s c e n B  a n d  £ .  p u s i l l u s : U n d e s c r i b e d  s p e c i s  A and U ndesc r lhed  
s p e c i e s  B a n d  £ .  r h y t l s m a  ( s e e  i n d i v i d u a l  s p e c i e s  a c c o u n t s  f o r  f u r t h e r  
I n f o r m a t i o n ) ,  The two e a s t e r n  P a c i f i c  s p e c i e s  (.£. g o reo n a e  and Sr. 
m i c r o l e p l s ) a r e  r e l a t i v e l y  d e e p w a t e r  s p e c i e s  o c c u r r i n g  a t  d e p th s  r an g in g  
f rom  5 0 - 1 0 0  m a n d  3 0 0 - 6 0 0  m, r e s p e c t i v e l y .  Of i n t e r e s t  i s  t h a t  £ .  Eoreonae 
f o rm s  an  a m p h i - A m e r i c a n  s p e c i e s  p a i r  w i t h  £ .  o e l l c a n u s  which o c c u r s  i n  the 
A t l a n t i c  f rom  t h e  G u l f  o f  Mexico s o u t h w a r d  t h r o u g h  t h e  C a r ib b e a n  Sea  o f f  
n o r t h e r n  S o u t h  A m e r i c a  ( s e e  a c c o u n t  o f  S. p e l i c a n u s  f o r  f u r t h e r  
I n f o r m a t i o n ) ,
S p e c i e s  w i t h  a 1 - 3 - 3  ID p a t t e r n  o c c u r  on  e i t h e r  s i d e  o f  t h e  A t l a n t i c  
Ocean  ( n o r t h  a n d  s o u t h  o f  t h e  e q u a t o r )  and  I n  t h e  e a s t e r n  P a c i f i c .  Four 
s p e c i e s  w i t h  a 1 - 3 - 3  ID p a t t e r n  a r e  E>, a t r a m e n t a t u s  and  £ ,  v a r l u s  from the 
e a s t e r n  P a c i f i c ,  ,3. t r e w a v a s a e  from t h e  w e s t e r n  S o u th  A t l a n t i c  a n d  £, 
n o r m a n i  f rom  t h e  t r o p i c a l  e a s t e r n  A t l a n t i c .  The g e o g r a p h i c  d i s t r i b u t i o n  of  
t h i s  s p e c i e s  g r o u p  I s  s i m i l a r  to  t h a t  o b s e r v e d  f o r  1 - 3 - 2  s p e c i e s  where no 
r e p r e s e n t a t i v e s  o f  t h i s  p a t t e r n  t y p e  a r e  f o u n d  i n  t h e  I n d o - P a c l f i c  Ocean.
S p e c i e s  w i t h  a 1 - 4 - 2  ID p a t t e r n  a r e  e n t i r e l y  New World In d i s t r i b u t i o n .  
They  o c c u r  on  b o t h  s i d e s  o f  t h e  e q u a t o r  b u t  o n l y  I n  t h e  w e s t e r n  A t l a n t i c  
( F i g ,  6 ) ,  The f o u r  s p e c i e s  w i t h  t h i s  p a r t i c u l a r  p a t t e r n  have b e e n  c o l l e c t e d  
from t h e  c o n t i n e n t a l  s h e l f  o f f  Nova S c o t i a  ( u n u s u a l  s t r a y s  o f  £ ,  m i n o r ) 
s o u t h w a r d  i n t o  t h e  S o u th  A t l a n t i c  t o  R io  G rande  do S u l ,  B r a z i l .  I n  the
1CJ
F i g u r e  6.  G e og ra ph ic  d i s t r i b u t i o n  o f  the  f o u r  s p e c i e s  o f  Symphurus 









w e s t e r n  N o r t h  A t l a n t i c ,  two s p e c i e s  ( £ .  m ino r  and  £.  p a r v u s ) range  from J u s t  
s o u t h  o f  Cape M a t t e r a s , N o r th  C a r o l i n a ,  s o u th w a r d  and c o a s t a l l y  a lo n g  
e a s t e r n  F l o r i d a .  Both  s p e c i e s  r a n g e  i n t o  t h e  G u l f  o f  Mexico a lo n g  th e  w e s t  
c o a s t  o f  F l o r i d a  b u t  £ ,  m ino r  e x t e n d s  I n t o  t h e  G u l f  o f  Mexico o n ly  a s  f a r  
( w e s t w a r d  a s  t h e  r e g i o n  o f  DeSoto Canyon.  The r a n g e  o f  Svrnphurus p a rvus  i s  
c o n s i d e r a b l y  more e x t e n s i v e  and  n e a r l y  e n c o m p a s s es  t h e  e n t i r e  c o a s t a l  s e a s  
o f  t h e  G u l f  o f  Mexico a n d  C a r i b b e a n  Sea .  T h i s  s p e c i e s  e x t e n d s  w es tward  and 
s o u t h w a r d  t h r o u g h o u t  t h e  G u l f  o f  Mexico and C a r i b b e a n  Sea along  c o a s t a l  
C e n t r a l  A m e r i c a ,  e x t e n d i n g  c o a s t a l l y  a l o n g  n o r t h e r n  South America to  
T r i n i d a d ,  The t h i r d  s p e c i e s  o f  t h i s  g r o u p ,  £,  k v a r o o t e r v g i u m . i s  found i n  
o p e n  s h e l f  h a b i t a t s .  I t  i s  t h e  o n l y  Sou th  A t l a n t i c  member o f  t h i s  g roup  and 
r a n g e s  f rom  B a l a  d a  l l h a  G ra n d e ,  R io  de  J a n e i r o  ( 23°S l  t o  Rio Grande do S u l  
( 3 1 ° S ) ,  The f o u r t h  member o f  t h i s  g r o u p ,  j>. o m m a s p l lu s . I s  a w id e s p re a d ,  
I n s u l a r  C a r i b b e a n  s p e c i e s ,  Svmphurus ommaspl lus  o c c u r s  i n  s h a l l o w - w a t e r  
s a n d  h a b i t a t s  a d j a c e n t  t o  c o r a l  r e e f s  f rom th e  Bahamas, P u e r t o  Rico and 
V i r g i n  I s l a n d s  t o  G l o v e r s  R e e f ,  B e l i z e .
S p e c i e s  w i t h  1 - 4 - 3  a n d  1 - 5 - 3  ID p a t t e r n s  o c c u r  e n t i r e l y  in  c o a s t a l  s e a s  
o f  t h e  New W or ld .  F i g u r e  5C shows t h a t  s p e c i e s  w i t h  p a t t e r n s  >1-4 -2  o c c u r  
on  e i t h e r  s i d e  o f  t h e  A m e r i c a s  r a n g i n g  from a b o u t  45°N-35°S In the  A t l a n t i c  
a n d  from a b o u t  44°N-2Q°S In  t h e  e a s t e r n  P a c i f i c ,  S e v e n te e n  s p e c i e s  
p o s s e s s i n g  t h e s e  p a t t e r n s  a r e  d i s t r i b u t e d  in  the  f o l l o w i n g  manner: 11 
s p e c i e s  o c c u r  In  t h e  w e s t e r n  A t l a n t i c  and n i n e  s p e c i e s  a r e  r e s i d e n t  In t h e  
e a s t e r n  P a c i f i c .  S e v e r a l  g e m i n a t e  s p e c i e s  p a i r s  a r e  I n c l u d e d  In t h i s  g ro u p .  
F u r t h e r  r e s o l u t i o n  o f  r e l a t i o n s h i p s  among t h e s e  s p e c i e s  w i l l  have to  a w a i t  
e x a m i n a t i o n  o f  a d d i t i o n a l  m a t e r i a l  f rom t h e  e a s t e r n  P a c i f i c ,
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F i g u r e  7 B a t h y m e t r i c  r a n g e s  o f  Svmohurus s p e c i e s  r e p r e s e n t i n g  t h e  t h r e e  
most  commonly o b s e r v e d  i n t e r d i g i t a t i o n  ( ID) p a t t e r n s .
{Saijjuj nj,nrp
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E c o l o g i c a l  d i f f e r e n c e s  b e tw e en  the  t h r e e  groups a r e  a l s o  a p p a r e n t .  A 
p l o t  o f  b a t h y m e t r i c  r a n g e s  ( F i g .  7) i s  p r o v i d e d  f o r  r e p r e s e n t a t i v e  s p e c i e s  
o f  Svmahurus p o s s e s s i n g  d i f f e r e n t  ID p a t t e r n s .  Data  i n  t h i s  graph r e v e a l  
t h a t  t h r e e  s p e c i e s  g r o u p s ,  e a c h  w i th  q u i t e  d i s t i n c t  b a t h y m e t r i c  r a n g e s ,  can  
be  r e c o g n i z e d .  I n t e r e s t i n g l y ,  t h e s e  t h r e e  e c o l o g i c a l  g roups  c o r r e s p o n d  t o  
s p e c i e s  g r o u p s  d e f i n e d  above b a s e d  on l n t e r d i g l t a t i o n  p a t t e r n s .
New W orld  s p e c i e s  (com bined  d a t a  For  1 -4 -2 ,  1 - 4 - 3  and 1 - 5 - 3  p a t t e r n s )  
a r e  p r i m a r i l y  s h a l l o w  w a t e r  i n h a b i t a n t s .  Most o f  t h e s e  s p e c i e s  a re  c e n t e r e d  
a t  d e p t h s  s h a l l o w e r  t h a n  50 m e t e r s  w i t h  s e v e r a l  s p e c i e s  o c c u r r i n g  i n  
e s t u a r i n e  and  e x t r e m e l y  s h a l l o w  e n v i r o n m e n t s .  The d e e p e s t  r e c o r d  o f  common 
o c c u r r e n c e  f o r  any  New World s p e c i e s  i s  o n l y  about  110 m. I t  Is  of  i n t e r e s t  
t o  n o t e  t h a t  o n l y  one  o f  the  21 s p e c i e s  In  t h e s e  g r o u p s  p o s s e s s e s  a b l a c k  
p e r i t o n e u m -  a c h a r a c t e r  t y p i c a l l y  p r e s e n t  in  d e e p - w a t e r  s p e c i e s  o f  a l l  o t h e r  
p a t t e r n  g r o u p s .
A l t h o u g h  n o t  shown,  the  b a t h y m e t r i c  d i s t r i b u t i o n  f o r  s p e c i e s  w i th  a 1-
3 - 3  ID p a t t e r n  i s  d i f f e r e n t  f rom the  New World s p e c i e s .  These  s p e c i e s  
occupy  s u b s t r a t e s  on  t h e  open  c o n t i n e n t a l  s h e l f  commonly o c c u r r i n g  be tw een  
3 0 - 1 0 0  m e t e r s .
I n  c o n t r a s t  t o  New World s p e c i e s ,  w i t h  the  e x c e p t i o n  o f  f o u r  dwarf  
s p e c i e s  i n h a b i t i n g  r e l a t i v e l y  s h a l l o w  sandy  a re a s  a d j a c e n t  t o  c o r a l  r e e f s ,  
t h e  m a j o r i t y  o f  1 - 3 - 2  s p e c i e s  a r e  m o d e r a t e l y  deep w a t e r  c o n t i n e n t a l  s h e l f  
s p e c i e s .  Most  o c c u r  b e tw e e n  30 and 200 m. S e v e ra l  s p e c i e s  e x t e n d  down to 
d e p t h s  o f  a b o u t  500 -600  ra. I t  i s  o f  i n t e r e s t  t o  n o t e  t h a t  t h e  1-3-2 s p e c i e s  
t h a t  o c c u r  In  d e p t h s  n o r m a l l y  o c c u p ie d  by 1 -2 -2  s p e c i e s ,  do s o  on ly  in  
g e o g r a p h i c  a r e a s  w he re  s p e c i e s  o f  the 1 - 2 - 2  group a r e  a b s e n t .  A l l  s p e c i e s
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I n  t h i s  g roup  w i t h  t h e  e x c e p t i o n  o f  the  f o u r  s h a l l o w - w a t e r  d w a r f  s p e c i e s  
p o s s e s s  a b l a c k  p e r i t o n e u m .
The d e e p e s t - d w e l l I n g  s p e c i e s  In  the  g e n u s  a r e  s p e c i e s  w i t h  t h e  1 - 2 - 2 ,  
1 - 2 - 3  and  1 - 2 - 2 - 1 - 2  p a t t e r n s .  E x c e p t  f o r  t h r e e  s h a l l o w - w a t e r  s p e c i e s ,  most  
a r e  deep  b a t h y a l  s p e c i e s  o c c u r r i n g  in  o u t e r  c o n t i n e n t a l  s h e l f  and  s l o p e  
w a t e r s .  Hos t  o f  t h e s e  s p e c i e s  h a v e  been  t a k e n  a t  d e p t h s  g r e a t e r  t h a n  200 m. 
I n  f a c t ,  t h e  d e e p e s t  r e c o r d e d  c a p t u r e  f o r  any  member o f  the  g e n u s , 
a p p r o x i m a t e l y  1500 m, i s  f o r  a s p e c i e s  (£ , a u s t r a l i s '! i n  t h i s  g r o u p .  A l l  
s p e c i e s  w i t h  a 1 - 2 - 2  p a t t e r n ,  e x c e p t  f o r  t h e  t h r e e  s h a l l o w - w a t e r  fo rm s ,  
p o s s e s s  a b l a c k  p e r i t o n e u m .  Svmphurus v a n m e l l e a e  o c c u r s  a l o n g  t h e  VJest 
A f r i c a n  c o n t i n e n t a l  s l o p e  a t  d e p t h s  o f  ADO-1000 m.
Complete  o s t e o l o g l c a l  s t u d y  o f  r e p r e s e n t a t i v e s  f o r  a l l  l n t e r d i g i t a t i o n  
p a t t e r n  g r o u p s  I s  n e c e s s a r y  to  i d e n t i f y  m o n o p h y le t l c  a s s e m b l a g e s  w i t h i n  t h e  
g e n u s .  However ,  some p r e l i m i n a r y  d a t a  a r e  a v a i l a b l e  f rom o b s e r v a t i o n s  made 
on  c l e a r e d  and  s t a i n e d  spec im ens  r e p r e s e n t a t i v e  o f  t h r e e  o f  t h e  g r o u p s  ( 1 - 2 -  
2 ,  L - 3 -2  and 1 - 4 - 3  o r  New World g r o u p )  o u t l i n e d  a bove .  D i f f e r e n c e s  be tw een  
t h e  g r o u p s  were  f o u n d  i n  s e v e r a l  c h a r a c t e r s  i n c l u d i n g  t h e  d e v e lo p m e n t  o f  a 
bony s p u r  on t h e  b a s l p t e r y g i u m , s h a p e  d i f f e r e n c e s  o f  t h e  u r o h y a l  b o n e s ,  
d e v e lo p m e n t  o f  d e n t i t i o n  on e y e d - s i d e  j aw s ,  h y p u r a l  num bers ,  c a u d a l  r a y  
n u m b e r s ,  and m o d i f i c a t i o n s  o f  t h e  f i r s t  p t e r y g i o p h o r e  ( e r i s m e ) ,
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F i g u r e  8. D i f f e r e n c e s  In shape  end r e l a t i v e  d e g r e e  o f  d e v e lo p m en t  o f  a
b e s i p t e r y g i a l  s p u r  ( s h a d e d  i n  b l a c k )  In  s i x  s p e c i e s  o f  Svmphurus 
r e p r e s e n t i n g  d i f f e r e n t  s p e c i e s  g r o u p s  as  d e f i n e d  by 
l n t e r d i g i t a t i o n  (ID) p a t t e r n s .
A) S u n d a tu s 1 - 2 -3 ID p a t t e r n
B) S. n e b u l o s u s 1 -2-2 ID p a t t e r n
C) S. o u s i l l u s 1 -3 -2 ID p a t t e r n
D) S.  dioraedeanus 1 -4 -3 ID p a t t e r n
E) S, c i v i t a t l u m 1 - 4 -3 ID p a t t e r n













F i g u r e  9.  V a r i a t i o n  i n  t h e  shape  o f  u r o h y a l  bones  among s p e c i e s  o f
Svmphurus r e p r e s e n t i n g  d i f f e r e n t  s p e c i e s  g r o u p s  a s  d e f i n e d  by 
l n t e r d i g l t a t i o n  (ID) p a t t e r n s .
A) S, v a n m e l l e a e 1 - 2 - 2 -1 - 2 P a t t e r n
B) S. n e b u l o s u s 1 - 2 - 2 P a t t e r n
C) S. m a r a i n a t u s 1 - 3 - 2 P a t t e r n
D) S. o u s l l l u s 1 - 3 - 2 P a t t e r n
E) S. d iom e d e an u s 1 - 4 - 3 P a t t e r n
F) S. p l a g i u s a 1 - 4 - 3 P a t t e r n
C) S. c i v i t a t l u m 1 - 4 - 3 P a t t e r n





The b a a i p t e r y g i a i  spu r  ( F i g .  8) I s  e i t h e r  a b s e n t ,  n u b - l i k e  o r  a b l u n t  
s p ik e  i n  the  1 - 2 - 2  s p e c i e s  ( a l s o  i n  1 - 2 - 2 - 2 - 1  and 1 -2 -3  s p e c i e s ) .  In  
c o n t r a s t ,  i n  the  1-3-2 s p e c i e s  examined t h u s  f a r ,  t h i s  s p u r  i s  m odera te ly  
d e v e l o p e d ,  e q u a l l i n g  a b o u t  o n e - t h i r d  t h e  l e n g t h  o f  t h e  b a s l p t e t y g i a l  s h a f t .  
In New World s p e c i e s ,  the  b a s i p t e r y g i a l  s p u r  i s  e v e n  more e l o n g a t e  e q u a l l i n g  
o r  somet im es  e x c e e d i n g  o n e - h a l f  the l e n g t h  o f  t h e  b a s i p t e r y g i a l  s h a f t .
The u r o h y a l  ( F ig ,  9) w h i l e  b a s i c a l l y  s i m i l a r  i n  shape  between the  th re e  
s p e c i e s  g roups  d i d  show some v a r i a t i o n  w i t h  r e s p e c t  t o  t h e  number and e x t e n t  
o f  p o s t e r i o r l y  d e v e lo p e d  p r o c e s s e s .  I n  1 - 2 - 2 - 1 - 2  and 1 - 2 - 2  s p e c i e s  the  bone 
i s  b i - l u b e d ,  w i t h  s im p le  smooth m a rg in s .  I n  1 -3 -2  s p e c i e s  the  u ro h y a l  i s  
more o r n a t e  w i t h  p r o c e s s e s  d e v e lo p e d  on e i t h e r  t h e  d o r s a l  o r  v e n t r a l  
f l a n g e s ,  o r  sometimes b o th  f l a n g e s ,  o f  t h e  p o s t e r i o r  m a rg in .  In New World 
s p e c i e s ,  the  u r o h y a l  i s  o f t e n  t r l - l o b e d  w i t h  s e v e r a l  p r o c e s s e s  deve loped  on 
the  p o s t e r i o r  m arg in .
D i f f e r e n c e s  were a l s o  n o t e d  between  t h e  t h r e e  g r o u p s  I n  the  de g re e  of 
d e v e lo p m e n t  o f  t h e  f i r s t  h i g h l y  m o d i f i e d  p t e r y g i o p h o r e  ( e r i s n e ) , I n  1-2-2-
1-2 and 1 -2 -2  s p e c i e s  the  e r l s m e  i s  s h o r t ,  s t r a i g h t  and u s u a l l y  does n o t  
r ea c h  t h e  a n t e r i o r m o s t  e x t e n s i o n  o f  the  a n t e r i o r  p s e u d o i n t e r n e u r a l  s p in e  
( F i g .  4 ) ,  In 1 - 3 - 2  s p e c i e s ,  the  e r i s m e  i s  s i m i l a r l y  s h a p e d  b u t  of  g r e a t e r  
l e n g t h , o f t e n t i m e s  e q u a l l i n g  o r  s l i g h t l y  s u r p a s s i n g  t h e  a n t e r i o r m o s t  
e x t e n s i o n  o f  the  a n t e r i o r  p s e u d o i n t e r n e u r a l  s p i n e .  In  New World s p e c i e s  (1-
4-3 and 1 -5 -3  s p e c i e s ) ,  the  e r i s m e  i s  s t r o n g l y  a r c h e d ,  e x t e n d i n g  a n t e r i o r l y  
beyond t h e  a n t e r i o r m o s t  e x t e n s i o n  o f  the  p s e u d o i n t e r n e u r a l  s p i n e .  In  some 
s p e c i e s  (£ ,  c l v l t a t l u r t . £ , p l a g u s l a ) . I t  e x t e n d s  f a r  enough a n t e r i o r l y  to  
form a bony s u p p o r t  f o r  the  a n t e r o - d o r s a l  margin  o f  t h e  s n o u t .
83
Caudal  r ay  c o u n t ,  an  e x t r e m e l y  c o n s e r v a t i v e  c h a r a c t e r  a t  t h e  s p e c i e s  
l e v e l  (T a b le  10 b e l o w ) ,  w i l l  n o t  d e f i n i t i v e l y  s e p a r a t e  t h e  s p e c i e s  g r o u p s .  
However , t h e r e  i s  a  t r e n d  among t h e  s p e c i e s  g r o u p s  w i t h  r e s p e c t  t o  c a u d a l  
r a y  number and i t  s h o u l d  be n o t e d  t h a t  1 - 2 - 2  s p e c i e s  n e v e r  h a v e  l e s s  t h a n  12 
c a u d a l  r a y s  and a r e  t h e  o n l y  g r o u p  to  have  g r e a t e r  t h a n  12 c a u d a l  r a y s  ( 1 4 ) .  
The 1 - 3 - 2  s p e c i e s  a lw a y s  have  12 ca u d a l  r a y s .  S p e c i e s  w i t h  a 1 - 3 - 3  p a t t e r n  
have  e i t h e r  10 o r  12 c a u d a l  r a y s .  The f o u r  1 - 4 - 2  s p e c i e s  h a v e  o n l y  10 
c a u d a l  r a y s .  Among t h e  1 - 4 - 3  a n d  1 -5 -3  s p e c i e s ,  t h e r e  a r e  s p e c i e s  w i t h  12, 
11, o r  10 c a u d a l  r a y s .  T h i r t e e n  o f  17 s p e c i e s  have 12 c a u d a l  r a y s ,  t h r e e  
s p e c i e s  have 10 and  one s p e c i e s  h a s  11 c a u d a l  r a y s .
Hypura l  number a l s o  v a r i e s  be tw e en  t h e  t h r e e  s p e c i e s  g r o u p s ,  b u t  
s i m i l a r  t o  c a u d a l  r a y  c o u n t s ,  t h i s  c h a r a c t e r  i s  n o t  d e f i n i t i v e  f o r  
s e p a r a t i n g  any o f  t h e  s p e c i e s  g r o u p s  i d e n t i f i e d  by ID p a t t e r n .  A l l  s p e c i e s  
in  t h e  1 -2 -2  g roup  t h a t  have 14 c a u d a l  r a y s  were a l s o  f o u n d  t o  h a v e  f i v e  
h y p u r a l s , I t  Is  unknown a t  t h i s  t ime  i f  any  o f  the  f o u r  s p e c i e s  w i t h  12 
c a u d a l  r a y s  and a 1 - 2 - 2  ID p a t t e r n  a l s o  h a v e  f i v e  h y p u r a l s .  I n f o r m a t i o n  i s  
l a c k i n g  f o r  s i x  o f  t h e s e  s p e c i e s .  For  t h e  r e m a i n i n g  t h r e e  s p e c i e s  w i t h  12 
c a u d a l  r a y s  and 1 - 2 - 2  ID p a t t e r n ,  t h e r e  a r e  o n l y  f o u r  h y p u r a l s  I n  t h e  c a u d a l  
s k e l e t o n .  Among o t h e r  p a t t e r n  g r o u p s ,  o n l y  two s p e c i e s ,  £■ p i p e r  ( a l l  
s p e c i m e n s )  and £.  m a r g l n a t u s  ( o n e - h a l f  o f  t h e  s p e c i m e n s  e x a m i n e d ) ,  i n  t h e  1-
3-2 g r o u p  p o s s e s s  f i v e  h y p u r a l s ,  a l l  o t h e r  s p e c i e s  In  t h i s  g r o u p  h a v e  o n l y  
f o u r  h y p u r a l s .  I n t e r e s t i n g l y ,  i n  two o f  f o u r  s p e c i e s  ( S .  v a r l u s  a l l  
I n d i v i d u a l s  and some I n d i v i d u a l s  o f  n o r a a n l ) w i t h  a 1 - 3 - 3  ID p a t t e r n  
( b o t h  w i t h  12 c a u d a l  r a y s )  a l s o  h a v e  f i v e  h y p u r a l s .  The  o t h e r  two s p e c i e s  
w i t h  t h i s  p a t t e r n  have  10 o r  12 c a u d a l  r a y s  and  f o u r  h y p u r a l s .  Thus  f a r ,  no
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s p e c i e s  In  any o f  t h e  New World p a t t e r n  g roups  have  b e e n  found  to  have  more 
t h a n  f o u r  h y p u r a l s .
The s p e c i e s  g roups  d i f f e r  i n  t h e  d e g r e e  o f  d e v e lo p m e n t  o f  d e n t i t i o n  on 
t h e  e y e d - s i d e  j a w s .  In  a l l  s p e c i e s  g r o u p s ,  e x c e p t  t h e  1 - 4 - 2 ,  1 - 4 -3  and  1 -5 -  
3 s p e c i e s ,  the  d e n t i t i o n  i s  s t r o n g l y  d e v e lo p e d  on a l l  Jaws .  In  New World 
s p e c i e s ,  d e n t i t i o n  on e y e d - s i d e  jaws  i s  r e d u c e d  o r  a b s e n t .
The combined r e s u l t s  from o s t e o l o g l c a l  and e c o l o g i c a l  c h a r a c t e r s  
I n d i c a t e  t h a t  s p e c i e s  w i t h  1 - 2 - 2 ,  1 - 2 -3  and  1 - 2 - 2 - 1 - 2  ID p a t t e r n s  a r e  the  
must  d i f f e r e n t  f rom s p e c i e s  w i t h  1 - 4 - 3  and  1 - 5 -3  p a t t e r n s .  I t  I s  
I n t e r e s t i n g  to  n o t e  t h a t  J o r d a n  and  Evermann (1898:  2704)  s u g g e s t e d  d i v i d i n g  
Svmphurus I n t o  two s u b g e n e r a ,  Symphurus and  A c e d i a . b a s e d  s t r i c t l y  on 
e x t e r n a l  d i f f e r e n c e s  i n  m e r i s t l c  c h a r a c t e r s ,  s u c h  a s  s c a l e  s h a p e  and number, 
and numbers  of  d o r s a l  and  a n a l  f i n  r a y s .  In  s u b d i v i d i n g  S ym phurus . J o r d a n  
and Evermann d e f i n e d  t h e  s u b g e n u s  Symphurus by t h e  f o l l o w i n g  c o m b i n a t i o n  o f  
c h a r a c t e r s :  s c a l e s  r a t h e r  l a r g e ,  85-105 i n  a l o n g i t u d i n a l  s e r i e s ;  s n o u t  and
jaws  w i t h  s c a l e s ;  d o r s a l  r a y s  B6-1QQ; and  w i t h  a  r a n g e  In a n a l  f i n  r a y s  from 
70-87 .  T h i s  subgenus I n c l u d e d  a l l  e x c e p t  one s p e c i e s  In  t h e  g e n u s .  I n  
c o n s t r a s t ,  t h e  monotyp lc  subgenus  A c e d i a  was c h a r a c t e r i s e d  by h a v i n g  
numerous (>120)  s m a l l ,  k e e l e d  s c a l e s ,  e a c h  w i t h  a med ian  d a r k  l i n e ;  
s c a l e i e s s  s n o u t  and Jaws;  and  numerous  r a y s  i n  t h e  d o r s a l  and  a n a l  f i n s .
The s i n g l e  member o f  t h i s  s u b g e n u s ,  £ .  n e b u l o s u s . i s  a b a t h y a l  s p e c i e s  o f  
t h e  w e s t e r n  North A t l a n t i c  w i t h  a  1 - 2 -2  ID p a t t e r n .
R e c o g n i t i o n  o f  s u b g e n e r i c  g r o u p s  w i t h i n  Svmahurus i s  n o t  done In  the  
p r e s e n t  s t u d y  b e c a u s e  t h e  i n f o r m a t i o n  i s  s t i l l  t o o  p r e l i m i n a r y .  However , 
J o r d a n  and Evermann 's  p r o p o s a l  p l a c i n g  2-  n e b u l o s u s  In a  s e p a r a t e  subgenus
65
b a s e d  on m e r l s t i c  d i f f e r e n c e s  i s  u n f o u n d e d .  As c a n  be s e e n  from T a b l e  5, 
t h e r e  i s  l i t t l e  b a s i s  f o r  s u b - d l v l d i n g  t h e  g e n u s  b a s e d  on m e r l s t i c  
d i f f e r e n c e s  I n  t h e  s p e c i e s .  High  m e r i s t l e s  a r e  f e a t u r e s  o f  s p e c i e s  I n  
s e v e r a l  s p e c i e s  g r o u p s  d e f i n e d  by I n t e r d l g l t a t i o n  p a t t e r n s  a n d  o t h e r  
o s t e o l o g l c a l  d a t a .  T h e r e f o r e ,  no f o r m a l  s u b d i v i s i o n s  a r e  r e c o g n i z e d  i n  t h e  
p r e s e n t  s t u d y .  Any a c c e p t a n c e  o f  s u b d l v l s l o n a l  g ro u p s  w i t h i n  t h e  ge nus  w i l l  
h a v e  to  a w a i t  c o m p l e t i o n  o f  a more d e t a i l e d  o s t e o l o g l c a l  s t u d y  u s i n g  
o u t g r o u p  c o m p a r i s o n s .
Summary
T i g h t  ID p a t t e r n  g r o u p s  w e r e  I d e n t i f i e d  among s p e c i e s  o f  t h e  genus  
Symphdfdfi- A l t h o u g h  a  more t h o r o u g h  o s t e o l o g l c a l  s t u d y  b a s e d  o n  s h a r e d  
d e r i v e d  c h a r a c t e r s  I s  n e e d e d  t o  i d e n t i f y  and  d e f i n e  m o n o p h y l e t i c  a s s e m b l a g e s  
w i t h i n  t h e  g e n u s ,  t h e  p r e l i m i n a r y  g r o u p i n g  o f  s p e c i e s  by I n t e r d i g i t a t i o n  
p a t t e r n  i s  p a r t i a l l y  s u p p o r t e d  b y  a c o m b i n a t i o n  o f  o t h e r  o s t e o l o g l c a l  
c h a r a c t e r s .  However ,  t h e  s t r e n g t h  o f  t h i s  p r e l i m i n a r y  h y p o t h e s i s  t h u s  f a r  
l i e s  i n  t h e  p a t t e r n s  o f  l n t e r d i g l t a t l o n  o f  d o r s a l  p t e r y g i o p h o r e s  and  t h e i r  
r e s p e c t i v e  d i s t r i b u t i o n  among t h e  s p e c i e s .  O t h e r  o s t e o l o g l c a l  c h a r a c t e r s  
s u c h  a s  c a u d a l  r a y  c o u n t s ,  h y p u r a l  num ber ,  u r o h y a l  s h a p e ,  m o d i f i c a t i o n s  o f  
t h e  e r l s m e  and d e v e lo p m e n t  o f  d e n t i t i o n  on e y e d - s i d e  J a w s  t e n d e d  t o  s u p p o r t  
t h e  p r o p o s e d  g r o u p i n g  o f  s p e c i e s  by  ID p a t t e r n  and  w a r r a n t  f u r t h e r  s t u d y .  
Z o o g e o g r a p h i c a l  d i s t r i b u t i o n s  o f  s p e c i e s  p o s s e s s i n g  I d e n t i c a l  p a t t e r n s  
r e v e a l e d  I n t e r e s t i n g  a n d  p o t e n t i a l l y  f r u i t f u l  a r e a s  f o r  i n t e r p r e t i n g  
q u e s t i o n s  a b o u t  t h e  h i s t o r i c a l  b i o g e o g r a p h y  o f  t h e s e  f l a t f i s h e s .  In  
g e n e r a l ,  t h e  d i s t r i b u t i o n a l  p a t t e r n s  o f  s p e c i e s  p o s s e s s i n g  s i m i l a r  ID
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p a t t e r n s  a l s o  s u p p o r t  g r o u p  p l a c e m e n t  b a s e d  on  ID p a t t e r n .  A d d i t i o n a l  
I n f o r m a t i o n  s u c h  a s  b a t h y m e t r i c  d i s t r i b u t i o n s  r e f l e c t  e c o l o g i c a l  
s i m i l a r i t i e s  among s p e c i e s  a s s i g n e d  t o  ID p a t t e r n  g r o u p s  and a r e  s u p p o r t i v e  
t o  t h e  p r o p o s e d  g r o u p i n g s  o f  t h e  s p e c i e s .
A l th o u g h  more work i s  n e c e s s a r y  t o  p r o v i d e  an  a c c u r a t e  d e f i n i t i o n  of  
the  s p e c i e s  g r o u p s ,  t h i s  p r e l i m i n a r y  i n f o r m a t i o n  p r o v i d e s  a f r a m e w o rk  f o r  
f u t u r e  t e s t i n g  o f  t h e  h y p o t h e s i s  t h a t  e i g h t  n a t u r a l l y  o c c u r r i n g  s p e c i e s  
g r o u p s ,  i d e n t i f i a b l e  by ID p a t t e r n ,  e x i s t  w i t h i n  t h e  g e n u s  S y m p h u r u s .
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CHAPTER 6
S y s t e m a t i c  R e v i s i o n  o f  A t l a n t i c  Svmphurus
A t l a n t i c  s y n p h u r i n e  t o n g u e f l s h e s  s h a r e  a r e l a t i v e l y  c o n s e r v a t i v e  body 
p l a n  l a c k i n g  marked e x t e r n a l  m o r p h o l o g i c a l  d i s t i n c t i o n s .  I n s t e a d ,  
m o r p h o l o g i c a l  d i v e r s i f i c a t i o n  In  t h i s  t a x o n  a p p e a r s  more as  s u b t l e  
v a r i a t i o n s  i n  m o r p h o m e t r i e s , m e r i s t l c s  and p i g m e n t a t i o n .  Among t h e  29 
s p e c i e s  s t u d i e d ,  t h e r e  I s  a h i g h  d e g r e e  o f  o v e r l a p  i n  most  o f  t h e  c h a r a c t e r s  
c o n s i d e r e d .  Seldom i s  I t  p o s s i b l e  t o  i d e n t i f y  an  I n d i v i d u a l  spec im en  b a s e d  
e n t i r e l y  on a s i n g l e  c h a r a c t e r ,  more o f t e n  I t  r e q u i r e s  a c o m b i n a t i o n  o f  
c h a r a c t e r s  I n c l u d i n g  a c c u r a t e  c o u n t s  o f  c a u d a l  r a y s  and  the  numerous d o r s a l  
and a n a l  r a y s .  I n t e r n a l  c h a r a c t e r s  which  d e m o n s t r a t e  t h e  g r e a t e s t  
d i f f e r e n c e s  be tw een  A t l a n t i c  s p e c i e s  o f  symphur ine  t o n g u e f l s h e s  i n c l u d e  
o s t e o l o g l c a l  c h a r a c t e r s  such a s  ID p a t t e r n s  o f  d o r s a l  p t e r y g l o p h o r e s , 
p i g m e n t a t i o n  o f  t h e  p e r i t o n e u m ,  number o f  h y p u r a l s  and  th e  number o f  cauda l  
and a b dom ina l  v e r t e b r a e .  Among e x t e r n a l  f e a t u r e s ,  m e r i s t l c s ,  e s p e c i a l l y  
c a u d a l  f i n  r a y  c o u n t s ,  a r e  e x t r e m e l y  c o n s e r v a t i v e  and v a l u a b l e  i n  
i d e n t i f y i n g  t h e  I n d i v i d u a l  s p e c i e s .  O t h e r  p e r t i n e n t  c h a r a c t e r s  i n c l u d e  
d o r s a l  and a n a l  f i n  r ay  c o u n t s ,  d e g r e e  o f  d e v e lo p m e n t  o f  d e n t i t i o n  on eyed-  
s l d e  Jaws ,  p r e s e n c e  o r  a b s e n c e  o f  a p u p i l l a r y  o p e rc u lu m ,  p r e s e n c e  and degree  
o f  d e v e lo p m e n t  o f  s c a l e s  on b i I n d - s l d e  d o r s a l  and a n a l  f i n s  and v a r i a t i o n s  
i n  body p i g m e n t a t i o n  ( b o t h  s i d e s )  and  p i g m e n t a t i o n  p a t t e r n s  i n  the  f i n s .
8B
The f o l l o w i n g  c h a p t e r s  c o m p r i s e  t h e  r e v i s o n  o f  A t l a n t i c  S y m p h u r u s . The 
I n d i v i d u a l  s p e c i e s  a r e  a r r a n g e d  by s p e c i e s  g ro u p s  b a s e d  on s h a r e d  
i n t e r d i g l t a t i o n  p a t t e r n s  as  d e f i n e d  I n  C h a p t e r  5 .  The o r d e r  o f  p r e s e n t a t i o n  
( g ro u p s  l i s t e d  by p r e d o m i n a n t  ID p a t t e r n )  I s  1 - 2 - 2 - 2 - 1  and  1 - 2 - 2  s p e c i e s  
( C h a p t e r  6 , 1 ) ,  d w a r f  1 - 3 - 2  s p e c i e s  w i t h  p e r i t o n e u m  u n p l g m e n t e d  ( C h a p t e r  
6 . 2 ) ,  1 - 3 - 2  s p e c i e s  w i t h  a  b l a c k  p e r i t o n e u m  ( C h a p t e r  6 , 3 ) ,  1 - 3 - 3  s p e c i e s  
( C h a p t e r  6 . 4 ) ,  1 -4 -2  s p e c i e s  ( C h a p t e r  6 . 3 ) ,  1 -4 -3  s p e c i e s  w i t h  10 a n d  11
c a u d a l  r a y s  ( C h a p t e r  6 . 6 )  and  1 - 4 - 3  s p e c i e s  w i t h  12 c a u d a l  r a y s  ( C h a p t e r  
6 . 7 )  .
H e r l s t l c  c h a r a c t e r s  w e re  r e l i e d  on h e a v i l y  In  d i a g n o s i n g  t h e  s p e c i e s  
and  t a b u l a r  s um m a r ie s  o f  t h e s e  c h a r a c t e r s  f o r  29 s p e c i e s  o f  A t l a n t i c  
t o n g u e f l s h e s  a r e  p r e s e n t e d  i n  T a b l e s  9 - 1 6 .
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T a b l e  9, Summary o f  P r e d o m i n a n t  l n t e r d i g l t a t l o n  P a t t e r n s  O b s e r v e d  i n  29 
A t l a n t L c  S p e c i e s  o f  S v m p h u ru s .
S p e c i e s P a t t e r n s
H L lZi Z 1 z l z l 1 - 3 - 3 1 - 4 -2 1 - 4 - 3 1 - 5 - 2 1-5
v a n m e l l e a e 47 46 - * * - - -
L l g u ^ a t u s 37 4 27 - - - - - -
n e b u l o s u s 23 20 - - - - - -
a raw ak 34 1 25 3 - - . .
r h v t i s m a 6 - 6 - - - -
u n d e s c r i b e d A 2 - 2 - - - -
u n d e s c r i b e d £ 5 - 5 - - - -
e i n s b u r z l 33 - 29 1 1 _ _
n i g r e a c e n s 152 2 131 2 - - -
o e l l c a n u s 19 - 16 - - - -
DUSlllUS 19 - 16 1 - - -
u n d e s c r i b e d C 78 - 76 1 1 - -
m a r n i n a t u s 96 2 73 11 - - -
p i g e r 144 2 136 1 - - -
no rmppl 20 - 1 15 . 1 _
t r e w a v a s a e 54 - 4 37 8 1 - *
k v a ro D te r v e iu r a  14 - . 1 13 - _
m in o r 78 - 3 - 73 1 - -
Ommaspl lus 28 - - - 28 - - -
p a r v u s 66 - 1 - 30 5 26 -
d iom e de anus 207 _ 7 13 150 6 12
J e n v n s i 93 - 4 2 61 2 6
o l a e i u s a 132 - - 22 24 80 3 1
u r o s p l l u s 110 - - 4 9 74 17 4
c l v l t a t i u i i ) 177 - - S 19 127 7 3
p l a g u s l a 33 - - 4 2 24 - 1
t e s s e l l a t u s 234 - - 8 10 169 3 14
u n d e s c r l b e d D 38 - ■ . 1 32 _ .
u n d e s c r l b e d E 85 - - 8 - 67 T -
+ I n c l u d e s  s p e c i m e n s  w i t h  t h e  f o l l o w i n g  p a t t e r n s :  1 - 2 * 1 - 2 - 2  ( n - 2 ) ;  and  1-2-
2 - 2 - 1  (n—1 3 ) .
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T a b l e  10.  F r e q u e n c y  D i s t r i b u t i o n s  o f  t h e  Numbers  o f  C a u d a l  Rays f o r  29 
A t l a n t i c  S p e c i e s  o f  SvmnhuruB.
CAUDAL RAY COUNT
£ i  12
S t e e l e s
v a r o n e l l e s e 45 .
l i e u l a t u s 38 - -
n e b u l o s u s 24 - - -
a r a w a k 37
r h y t i s i M 6 -
u n d e s c r i b e d  A 2 - - -
u n d e s c r l b e d  B 4 - - -
f I n s b u t z l 30 - 1 _
n l c r e s c e n s 154 - - -
p e l i c a n u s 18 - - -
m i s i l l u s 19 - - -
m a r a i n a t u s 98 - - -
D l ^ e r 138 - - 2
u n d e s c r l b e d  C 78 - - -
n o r m a n l 23 . .
t rewf lYasae 57 - - 57
k v a r o o t e r v f l u m 13 - * 12
m in o r 78 1 1 73
on u n a s o l lu s 25 - 25
PflfVUS 68 - 2 65
d l o n e d e a n u s 196 8 182
j s n x n f i l 81 - 3 78
ClAfcillSfl 130 - 4 125
u r o s o i l u s 110 - 1 4
c i v l t a t l u m 171 -
p l a z u s i a 33 - - -
t e s s e l l a t u s 223 - - 4
u n d e s c r l b e d  D 53 - - -
u n d e s c r l b e d  B 82 - - 1
11 11 1 1 14 11 M
2 40 3
- 1 4 33 - -
- - 2 21 ■ 1
1 34 1 1
- 6 - . - _
- 2 - -
- 4 - - - -
1 27 1 _ . .
6 147 1 - - _
2 15 1 . - _
- 19 - - - _
3 94 1 - _
2 134 - - _ _
4 74 ■ - - -
- 23 - - - -
1
3 - - - - -
1 - - ■ ■
5 1 ■ - - -
1 _
)5 - - - * _
8 163 - * . -
1 31 1 - . _
.1 206 2 - , .
4 49 . . ..
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T a b l e  14. F r e q u e n c i e s  o f  l o n g i t u d i n a l  s c a l e  r ow s  f o r  29 A t l a n t i c  s p e c i e s  o f  
Symphurus .
Spec l e a  Count
64 61 66 61 11 20 21 22 21 24 21
a ra w a k 1 - 1 3 4 6 3 7 7 3 1
m in o r 2 1 3 3 6 9 a a 6 3 1 1 2
n l g r e s c e n s - * - - - - - * I - 1 1
p e l l c a n u s - - - - - - - l 1 1 2 1 1 2 1 1
p l g e r - * l - 3 1 9 9 10 13 13 9 10 6 1 1
trewavflSfle - - - - - - - - - - - - 1 1 1 2 4 3 5 12 1
om m asp l lus - - - 4 1 2 l 8 4 2
p a r v u s - - - - 2 2 3 1 5 4 4 5 2 1 2 3 2 - 1 4 1
k y a r o p t e r y g 2 - 1
u r o s p l l u s - - - - - - - 1 2 2 3 5 6 3 5 5
c l v l t a t i u n - - - - - - 1 - - - 2 - - 1 4 8
11 22 21 2 1  M  i l  1 1  1 1 l i t 11 16 1 2 M 89 M  91 u 93 94 95 96
r h y t l s m a - - - - - - - - - - - - - - I i 1 * 1 1
new a p e c i s  B - - - - - - - - - - - 1 -
g i n s b u r g i - - - - - - - - - - 2 2 - 2 1 - 2 2
m a r g i n a t u s - - - - - * - - - 3 3 5 5 6 6 8 5 6 5 3
n l g r e s c e n s 2 2 1 5 2 7 6 6 4 8 11 6 5 3 2
p u s l l l u a 1 1 - 1 - - 3 L - - 1
new s p e c i e s C ■ - - - 1 - - - - 3 - - 4 1 1 - 4 1 2 - -
t r e u a v a a s e 5 3
p a r v u s - - 1
k y a r o p t e r y . 1 3 - - - 1
d lom edeanus - - - 1 - - 1 1 4 5 7 11 12 13 11 8 13 9 3 1 1
p l a g l u s a 1 2 1 4 2 6 4 2 7 - 1
u r o s p i l u s 11 4 5 4 2 1
c i v i t a t i u m 11 5 14 a 7 3 3 1
p l a g u s l a - - - i 3 2 3 2 2 1 3 - * 2
t e s s e l l a t u s - - - * - 2 2 8 10 10 11 21 31 21 20 14 5 4 2 - 1
new s p e c i e s D - - - 1 3 1 7 5 2 6 4 2 - 1 -
new s p e c l e a E ■ - 3 - 4 11 4 3 6 2 2 1 1 3
T a b l e  1 4 .  ( C o n t i n u e d )
Count
97 98 99 100 101 102 103 104 105 106 107 108 109 I I P  111 112
v e n a e l l e a e - - - - - - . . 2 2 2 4 3 2
r h y t i s m a 1
new e p .  A 1 - L
new s p e c i e s B - - - 1 - 1 - i - - 1
new s p e c i e s C - 2 1 2
r a a r g ln a t u s 1 1 2
normanl - - 2 1 - 2 2 l - 1 3 1
J enyns  i - - - - 1 - 3 2 3 3 1 2 1 3 3 7
new s p e c i e s D - 1
113 114 115 116 112 US. 119 120 121 122 123 12k 125 126 127 121
v a n n e l l e a e 2 3 3 2 2 2 - - 1 1 l
l i g u l a t u s - - 1 - 1 - - 1 1 1 2 * 1 4
n e b u l o s u s - - - - - - - 1 - 1 1 2 2 4
j e n y n s i 2 5 2 1 - 1
129 130 131 132 133 U k m
l i g u l a t u s 1 - 1 1 - - i
n e b u l o s u s  1 4 - 1 - 1 1
T a b l e  15 .  F r e q u e n c i e s  o f  t h e  numbers  o f  s c a l e  rows  on  t h e  p o s t e r i o r  p o r t i o n  
o f  t h e  h e a d  f o r  29 A t l a n t i c  s p e c i e s  o f  Sym phurus .
S p e c i e s  Count
v a r u n e l l e a e   1 3 3 1 3 6 3 6 - 1
l i g u l a t u s    3 4 6 - 1 - . . - -
n e b u l o s u s  - - ...............................1 2 4 8 3 1 - - -
a r a w a k  2 6 14 16  ................................
r h y t i s m a  - - - - - -  4  j i  _
new s p e c i e s  A  - - - - - - -  1 1 - - - - - - -  -
new s p e c i e s  B - - - - - -  2 1 1 1 - - - - -
g i n s b u r g l  - - - 1 2 2 4 5 3 ...................................... - . .
n i g r e s c e n s  - - - - 4 10 IB 13 14 4 1 - ......
p e l l c a n u s  - - 4 2 1 1 - - - - - - - - - -  -
p u s l l l u s    4 3 2 - - - - - - - - -
p l g e r  - - - - 3 28 26 13 1 1 ....................................... -
m a r g i n a t u s  . . . .  6 32 25 5 - - - - - - - -  -
new s p e c i e s  C - - - - 1 2 3 7 6 3 1 - - - - -  -
n o r m a n l  - - - - - - - - - -  2 3 3 3 - - -
t r e w a v a s a e  - - - 4 23 10 3 - 1 - - - - - - -  -
r a ln o r  2 13 23 12 - ...........................................................- - - -
o m m a s p l l u s  - - 5 9 6 3 .......................................
p a r v u s  1 5 20 8 4 1 ....................................................
k y a r o p t e r y g l u r a  - - - - 4 5 1 -  ....................................................
d l o m e d e a n u s  - - - - 1 1 2 5  32 29 3 2 - ...............................
j e n y n s i  - - - - - - - - -  2 15 12 5 1 - - -
p l a g i u s a  - - - 1 2 17 8 3 - - - ...............................
u r o s p i l u s  - 2 11 25 26 3 - - - - - -....... ..............................
c i v i t a t l u m  - - - - 3 IB 32 16 3... .............................................. - -
p l a g u s i a  - - - - - -  g 4 8 2 1 - - - - -  -
t e s s e l i a t U S  - - - - - -  1 - 8 B 4 1 - - - - -
new s p e c i e s  D  3 8 1 1 2 - - - - -
new s p e c i e s  E - - - - - 1 1 9 16 8 3 - - - - -  -
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T a b le  16. Number: o f  l a t e r a l  s c a l e  r e v s  f o r  29 A t l a n t i c  s p e c i e s  o f  
Symphurus.
SPECIES COUNT
2 A 2 5 2 £ 2 2 2 8 2 i l 0 H l £ l l l £ 1 5 i 6 3 Z 2 f l 2 ! M 4 1 i 2
v a n m e l l e a e  - - 1 - A 1 1
l i g u l a t u s  . . . . . . . . . . . .    j
a r a v a k  - - * 1 - 1 - 1 9 9 5 A 8 - - - . . .
u n d e s c r l b e d  fl . . . . . . . . . . . . . . . . .  i  _
g l n s b u r g l  - .............................................. 1 -  - 1 - 2 1 2 1 4 1
n l g r e s c e n s  - - - - - -  1 - 1 1 2 2 A 1 2 A 2 3 2
p e l l c a n u s  2 1 5 - 1 1 -  - - - * -  - - -  -
m a r g i n a t u s    3 1 1 * 2 3 - 1 - - - - -
p i g e r  - - - - - - - -  1 2 2 5 3 2 2 - - - -
p u & l l l u s  1 1 -  .....................................
u n d e s c r l b e d  C - .................................................................................... - - 1 - 1 1 -
n o r n a n l  . . . . . . . . . . . . . . . .  2 . .
t r e w a v a s a e    1 2 8 1 1 9 - 2 - - - - -
k y a r o p t e r y g l u m  -  - - . . 4 3 . 2 - - -
m ino r  1 2 2 1 3 6 7 7 -  - - -  ............................................
oramaspl lus  - . . 1 - 6 5 5 2 1 - - - - - - - -  -
p a r v u s  - - 2 - 1 2 5 A 5 2 2 1 - - - - . . .
d lomedeanus - - - - - - - - - - 2 2 3 4  12 15 16 7 3
Je n y t i s i  . . . . . . . .  .............................................  _ _ 1 1
p l a g i u a a  - - . . . . 1 . - 2 2 5 4 6 6 4 - - -
u r o s p l l u s  - - - 1 - 1 2 8 15 11 13 3 3 1 8 7 8 -
c i v l t a t i u m  - - 2 1 2  - 2 5 4 6 2 11 5 6 6 1 - - -
p l a g u s i a  - - 1 . - 2 3 7 3 3
t e s s e i l a t u s  . . . . . . .  ...............................  - - 1 2 4 5 2
u n d e s c r i b e d  D - ........................................... - - -  - 1 1 6 2 2 1 1
u n d e s c r l b e d  E - - - - - - - - - - - - 2 3 6  10 3 6 2
T a b l e  16 .  ( C o n t i n u e d ) .
k l  M k l
l l g u l a t u s - - 1 2 - - .
n e b u l o s u s 1 1 1 1 1 - 3 1 - - - - - -
r h y t l s m a 2 2 1
u n d e s c r l b e d A 1 - - - - 1
u n d e s c r l b e d B 1
g l n s b u r g i . 1 _ _ _ _
u n d e s c r l b e d C ■ - 1 1 - - 1 . -  .  -  .  -  .
norn tan l - 1 A - 1 ...............................
dLomedeanus A A 1 1 1 . m m m . * * . - - -
J e n y n s i 1 3 6 6 7 5 2 - 1 ...............................
p l a g u s i a 1
t e s s e i l a t u s 1 3 2
u n d e s c r l b e d E 1 1
CHAPTER 6 . 1  
1 - 2 - 2 - 1 - 2  and  1 - 2 - 2  ID P a t t e r n  S p e c i e s
Svmohurus v a n m e l l e a e  Chabanaud  1952 
< F lg .  39A)
S.  v a n m e l l e a e
Chabanaud  1952:  3; O r i g i n a l  d e s c r i p t i o n ;  V e s t  A f r i c a  6 ° 2 5 ' 5 - 1 1°53 ' 5 ;
, H o l o t y p e  1RSB 16808 -439 .
N i e l s e n  1963:  27;  F i g u r e d ;  West A f r i c a ;  D o u b t f u l  synonymy w i th  £.  1 i gula 
M a ur ln  1968;  56;  M e n t i o n e d ,  West  A f r i c a ,
A l d e b e r t  1970:  216 ;  S u g g e s t e d  synonymy w i t h  £ ,  1 1 g u l a t u s  (Cocco 1840) .  
A l l u e  1982:  306 .  M e n t i o n e d .
M a t a l i a n a s  1984:  198;  D o u b t f u l  synonymy w i t h  £ .  1 l g u l a t u s .
S.  v a n m e l l a e
B l a c h e  e t  a l .  1970:  79; L i s t e d  G u l f  G u i n e a  and A n g o la .
T o r c h l o  1971:  262;  Synonymlzed w i t h  S- 1 l g u l a t u s .
T o r c h l o  1973:  636;  Q u e s t i o n a b l e  synonymy w i t h  £ .  ^ l g u l a t u s .
Maul 1976:  64;  C o u n t s ,  c o m p a r i s o n  and  c l a r i f i c a t i o n  w i t h  £ .  l i a u l a t u s .
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Study H a t e r i a l : 47 s p e c im en s ,  6 8 ,0 - 1 1 0  mm SL. 47 x - r a y e d ;  42 m easu red .
Remarks
P r i o r  to  d i s c o v e r y  o f  a d u l t  £ r 1 l g u l a t u s  ( T o r c h l o  1963) t h e r e  was 
c o n s i d e r a b l e  c o n f u s i o n  In t h e  l i t e r a t u r e  b e tw e e n  v a n m e l l e a e  and  t h i s  
s p e c i e s .  Both have  s i m i l a r  c o u n t s  and body  shape and b o t h  s p e c i e s  a r e  deep- 
s e a  i n h a b i t a n t s  t h a t  have n o t  been  c o l l e c t e d  In  s u f f i c i e n t  numbers  f o r  
c o m p a r a t i v e  s tu d y  u n t i l  o n l y  r e c e n t l y .  F u r t h e r m o r e ,  e a r l y  d e s c r i p t i o n s  of  
S '  l l g u j a t u a  (Cocco 1844; Kyle 1913;  Padoa  1942) w e re  b a s e d  e n t i r e l y  upon 
l a r v a l  s t a g e s .  A l though  many s y m m e t r i c a l ,  p r e - m e t a m o r p h i c  l a r v a e  o f  H. 
l l g u l a t y i ff were known from t h e  M e d i t e r r a n e a n  Sea and  Canary  I s l a n d s  r e g i o n  
(Cocco 1844; Kyle 1913; Padoa  1941) ,  a d u l t s  o f  t h i s  s p e c i e s  were c o m p le te ly  
unknown u n t i l  T o r c h l o  d e s c r i b e d  two s p e c i m e n s  i n  1963.  Adding t o  t h e  
c o n f u s i o n  was C h a b a n a u d ' s  s t a t e m e n t  (1952)  In  t h e  o r i g i n a l  d e s c r i p t i o n  o f  S. 
v a n m e l l e a e  t e n t a t i v e l y  s u g g e s t i n g  t h a t  £ .  v a n m e l l e a e  was p o s s i b l y  t h e  a d u l t  
form o f  £ .  l l e u l a t u s . N i e l s e n  (1963)  a l s o  t e n t a t i v e l y  p r o p o se d  t h a t  
v a n m e l l e a e  and I l f u l a t u s  were  the  same s p e c i e s ,  b u t  h i s  s t u d y  was
c o n d u c te d  p r i o r  t o  T o r c h l o ' s  (1963)  p u b l i s h e d  a c c o u n t  on a d u l t  spec im ens  of 
£ . l i g u l a t u s ,
Even f o l l o w i n g  the  d i s c o v e r y  and d e s c r i p t i o n  o f  a d u l t  spe c im ens  o f  S. 
l l f c u l a t u s , t h e  s t a t u s  o f  £ .  v a n m e l l e a e  r e m a in e d  u n c e r t a i n  ( A l d e b e r t  1970; 
T o r c h l o  1971;  1973;  Golovan 1978;  M a t a l l a n a s  1984) ,  D i a g n o s t i c  d i f f e r e n c e s  
be tw een  t h i s  s p e c i e s  and £ .  1 l f fu l a tu s  w e re  s t i l l  u n c l e a r .  For example,  
m o r p h o l o g i c a l  s i m i l a r i t i e s  b e tw e e n  the  two s p e c i e s  p r o m p te d  T o r c h lo  (1971) 
to  c o n c l u d e ,  even  a f t e r  d i r e c t l y  e x a m i n in g  a d u l t s  o f  b o t h  s p e c i e s ,  Lhat on ly
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one s p e c i e s  was r e p r e s e n t e d  among m a t e r i a l  he  e x a m i n e d .  I t  was n o t  u n t i l  
s u f f i c i e n t  s p e c i m e n s  o f  g .  l i p u l a t u s  became a v a i l a b l e  t h a t  Maul (1976 )  
p r o p e r l y  d i a g n o s e d  t h e s e  two s p e c i e s  ( b a s e d  on  c a u d a l  r a y s  a n d  o t h e r  
m e r i s t l c  d i f f e r e n c e s )  and  c l e a r l y  e s t a b l i s h e d  t h e  v a l i d i t y  o f  b o t h  S.. 
v a n m e l l e a e  and  £ .  l l g u l a t u s ,
D i a g n o s i s
Svmohurus  v a n m e l l e a e  I s  t h e  o n l y  A t l a n t i c  s p e c i e s  w i t h  t h e  c o m b i n a t i o n  
o f  1 0 - 1 1  a b d o m in a l  v e r t e b r a e ,  t h e  u n i q u e  ID p a t t e r n  o f  1 - 2 - 2 - 1  o r  1 - 2 - 2 - 2 1 ,  
12 c a u d a l  r a y s  and  5 6 -5 8  v e r t e b r a e .  I t  h a s  a  n a r r o w  body  s i m i l a r  i n  s ha pe  
t o  t h e  e a s t e r n  A t l a n t i c  s p e c i e s ,  g .  1 i g u 1 a t u s . a n d  t o  t h e  w e s t e r n  A t l a n t i c  
S p e c i e s ,  £ .  n e b u l o s u s  and  S. m a r g i n a t u s . I t  d i f f e r s  f rom  t h e  f i r s t  two 
s p e c i e s  i n  i t s  ID p a t t e r n  ( 1 - 2 - 2 - 1  v s .  1 - 2 - 2 )  and  g e n e r a l l y  l o w e r  c o u n t s ,  
e s p e c i a l l y  c a u d a l  r a y  num ber  (12  v s .  1 4 ) .  From g ,  m a r g l n a t u s  i t  d i f f e r s  fn 
ID p a t t e r n  ( 1 - 2 - 2 - 1  v s .  1 - 3 - 2 ) ,  v e r t e b r a l  number  ( 5 6 - 5 8  v s .  5 2 -5 4 )  and  
p i g m e n t a t i o n  ( p l a i n  b r o w n - g r a y  v s .  b r o w n - g r a y  w i t h  we 1 1 - d e v e l o p e d , d a r k  
brown c a u d a l  b l o t c h  i n  g .  m a r e i n a t u s ) .
Svmphurus vanme1 1 e a e  I s  o f  c o n s i d e r a b l e  i n t e r e s t  i n  t h a t  t h i s  s p e c i e s  
p o s s e s s e s  10 (3+7)  o r  r a r e l y  11 (3+8)  a b d o m i n a l  v e r t e b r a e .  T h i s  p a r t i c u l a r  
a r r a n g e m e n t  o f  a b d o m i n a l  v e r t e b r a e  i s  u n u s u a l  f o r  members  i n  t h e  g e n u s .  
U s u a l l y ,  Svmphurus s p e c i e s  p o s s e s s  9 ( 3+ 6 )  a b d o m i n a l  v e r t e b r a e  ( p r e s e n t  In 
a l l  o t h e r  A t l a n t i c  s p e c i e s  a n d  a l l  b u t  t h r e e  s p e c i e s  i n  t h e  g e n u s ) .  The 
t h r e e  s p e c i e s  w i t h  10 (3+7)  a b d o m i n a l  v e r t e b r a e  a r e  known o n l y  from t h e  
I n d o - U e a t  P a c i f i c .  T h e s e  a r e  g .  r e e a n i . S .  g l l e s i  and  S .  a r a b l c u s . A l l  
t h r e e  may r e a d i l y  be d i s t i n g u i s h e d  f rom  S, vanm e1 l e a e  by  c a u d a l  r ay  c o u n t
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(12 v s .  14 ) -  Svmptmrus a r a b l c u s  I s  known o n l y  from t h e  h o l o ty p e  r I t  
d i f f e r s  f rom S .  v a n m e l l e a e  In  s e v e r a l  a d d i t i o n a l  m e r i s t l c  c h a r a c t e r s ,  most 
n o t a b l y  In  l o w e r  d o r s a l  (97  v s ,  l Q l - l Q B ) ,  a n a l  (84 v s .  B6-93) and  v e r t e b r a l  
c o u n t s  (53 v s .  5 6 - 5 8 ) .  Svmphurus v a n m e l l e a e  d i f f e r s  f rom £, g l l e s l l  by 
h a v i n g  a g r e a t e r  number o f  d o r s a l  ( 1 0 1 -1 0 8  v s .  9 7 -9 8 )  and ana l  r a y s  (86-93 
v s .  8 3 - 8 5 ) .  Svrnphurus v a n m e l l e a e  g e n e r a l l y  o v e r l a p s  £ .  re&anl  i n  a l l  
m e r i s t i c s  e x c e p t  c a u d a l  r a y  number (12 v s .  14 ) .
D e s c r i p t i o n
A m e d i u m - s i z e d  t o n g u e f l s h  a t t a i n i n g  maximum a d u l t  l e n g t h s  o f  
a p p r o x i m a t e l y  118 mm SL. ID p a t t e r n  1 - 2 - 2 - 1  o r  1 - 2 - 2 - 2 - 1  (Table  9 ) .  Caudal 
r a y s  12 ,  l e s s  f r e q u e n t l y  o t h e r w i s e  ( T a b l e  1 0 ) ,  D o r s a l  r a y s  101-108 (Table 
1 1 ) .  A na l  r a y s  8 6 - 9 3  ( T a b l e  1 2 ) .  V e r t e b r a e :  abdom ina l  3+7-8; t o t a l  u s u a l l y  
5 6 - 5 8  ( T a b l e  1 3 ) .  H y p u r a l  number u s u a l l y  5 ( 3 4 / 4 6 ) ,  l e s s  f r e q u e n t l y  4 
( 1 2 / 4 6 ) .  S c a l e s  In  l o n g i t u d i n a l  s e r i e s  107-124  ( u s a l l y  110-118)  (T a b le  14) .  
S c a l e  rows  on  b e a d  p o s t e r i o r  t o  low er  o r b i t  2 0 - 2 6 ,  u s u a l l y  23-26 (T a b le  15) . 
L a t e r a l  s c a l e  rows  38-42 ( T a b l e  16 ) .  P r o p o r t i o n a l  measurements  a p p e a r  in  
T a b l e s  17 -1 8 ,
Body n a r r o w  ( d e p t h  2 1 , 0 - 2 7 , OS SL) w i t h  g r a d u a l  t a p e r .  Head r e l a t i v e l y  
s h o r t  ( 1 3 , 0 - 2 3 , 4 %  SL);  h e a d  l e n g t h  n e a r l y  e q u a l  to  w i d t h .  Snout  m odera te ly  
l o n g  ( 1 5 , 7 - 2 8 , 6 %  HL), c o v e r e d  w i t h  s m a l l  c t e n o i d  s c a l e s .  A n t e r i o r  n o s t r i l  
on e y e d  s i d e  much c l o s e r  t o  r o s t r a l  e x t r e m i t y  o f  p r e m a x i l l a  than to  f i x e d  
e y e ;  n o t  p a s s i n g  m i d p o i n t  o f  d i s t a n c e  b e t w e e n  n o s t r i l  b a s e  and f i x e d  eye 
when d e p r e s s e d  b a c k w a r d s .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  u s u a l l y  r e a c h e s  
o n l y  t o  a n t e r i o r  m a r g i n  o f  p u p i l  o f  l o w e r  e y e ;  somet im es  e x t e n d i n g  a small
T a b le  17 .  Summary o f  m o r p h o m e t r i e s  f o r  S v m p h u ru s  v a n m e l l e a e . M e a s u r e m e n t s .
e x c e p t  SL ( i n  mm), e x p r e s s e d  a s  t h o u s a n d t h s  o f  S t a n d a r d  L en g th .
C h a r a c t e r  £  Ehl££  He an S t a n d a r d  D e v i a t i o n
SL 42 6 8 . 0 - 1 1 8 . 4 100.0 11.28
BD 42 210-270 242.2 14.91
PDL 42 30-63 51. 6 5 , 69
pal 42 163-265 232,0 22.27
DBL hi B75-976 948. 5 15 .64
ABL hi 693-772 746.9 18,69
PL 40 44 76 60. 7 6.25
PA 42 43-63 60 .5 8 .40
CFL 36 72-109 93 .4 7 .22
HL 42 130-234 192.7 14.63
HW 42 117-241 193.1 18.94
POL 42 111-161 126.5 6.77
SNL 42 29-47 38.6 4 .1 0
UJL 42 33-46 30 .3 3 .28
ED 42 21-29 25 ,4 1.82
CD 42 11-41 30.1 4 .72
UHL 42 81-130 105 .0 11.43
LHL 42 66-120 100.2 12.72
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T a b le  18. Summary o f  m o rp h o m e t r i e s  f o r  Svmphurus v a n m e l l e a e . M easurements ,  
e x c e p t  SL ( i n  mm), e x p r e s s e d  a s  t h o u s a n d t h s  o f  S t a n d a r d  Length .
C h a r a c t e r  £J Range Mean S t a n d a r d  D e v i a t i o n
HW 42 625-1094 1002 .8 79 .53
POL 42 601-920 658.  1 4 8 ,2 7
SNL 42 157-286 20 1 .3 23 .8 7
UJL 42 169-268 19 9 .7 19,02
ED 42 111-196 132 . 7 14 .45
CD 42 61-232 15 6 .0 27 .8 1
OPLL 40 199-366 27 3 .8 40 .92
OPUL 40 138-446 24 3 .2 56 ,9 4
UHL 42 432-732 54 3 .4 68 ,34
LHL 42 364-875 5 2 1 , B 82,81
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d i s t a n c e  p o s t e r i o r  t o  f r o n t  e dge  o f  p u p i l .  Eyes m o d e r a te  ( 1 1 . 1 - 1 9 , 6 1  ML); 
e q u a l  i n  p o s i t i o n .  Eyes u s u a l l y  w i t h  from 3-6 s c a l e s  i n  narrow i n t e r o r b i t a l  
s p a c e .  P u p i l l a r y  o p e r c u l u m  a b s e n t .  D o r s a l  f i n  o r i g i n  a t  a v e r t i c a l  equal  
t o  m i d p o i n t  o f  u p p e r  e y e ;  r a r e l y  a n t e r i o r  t o  m i d - p o i n t .  O p e r c u la r  l o b e s  of 
e y e d  s i d e  e q u a l .  S c a l e s  a b s e n t  f rom b l i n d  s i d e  d o r s a l  and a na l  f i n s .
T e e t h  w e l l  d e v e l o p e d  on  a l l  j a w s .  D e n ta ry  on o c u l a r  s id e  wtLh a s in g l e  
row o f  s t r o n g  t e e t h ;  p r e m a x i 1 1 a  on o c u l a r  s i d e  u s u a l l y  w i th  a com p le te  or  
n e a r l y  c o m p l e t e  s i n g l e  row o f  t e e t h .
P i g m e n t a t i o n  (B a s e d  m o s t l y  on  r e c e n t l y  p r e s e r v e d  (1983)  m a t e r i a l  from 105 
10873)
Eyed s u r f a c e  u s u a l l y  d a r k  brown t o  g r a y i s h - b l u e  w i t h  no obv ious  pigment 
p a t t e r n s .  S c a l e s  w i t h  u n d e r l y i n g  p ig m e n t  fo rm ing  l o n g i t u d i n a l  s t r e a k s  along  
body f rom  j u s t  above  e y e s  t o  c a u d a l  e x t r e m i t y .  Snout  r e g i o n  c l e a r ,  
B l a c k e n e d  l o n g i t u d i n a l  l i n e  a t  m id -body  more o r  l e s s  e v i d e n t  in  a r e a  o f  
myomere s e p a r a t i o n .  P t e r y g i o p h o r e  r e g i o n s  o f  a n a l  and  d o r s a l  f i n s  
d e m a r c a t e d  from main  t r u n k  myomeres by  o b v i o u s  l o n g i t u d i n a l  b l a c k  l i n e .  
P t e r y g i o p h o r e  r e g i o n  d a r k e r  I n  c o l o r  t h a n  t r u n k ;  d a rk  brown o r  b l u i s h - g r a y  
p i g m e n t  c o n t i n u e s  f rom  p t e r y g i o p h o r e  r e g i o n  o n t o  b a s a l  h a l f  o f  d o r s a l  and 
a n a l  r a y s  g i v i n g  them a d a r k  c o l o r  f o r  t h e  f i r s t  h a l f  o f  t h e i r  l e n g t h .  
O pe rc u lum  w i t h  d u s k y - b r o w n  t o  b l u i s h  p ig m e n t  s l i g h t l y  d a r k e r  In c o l o r  than 
g e n e r a l  b a c k g r o u n d  c o l o r ,  I n n e r  l i n i n g  o f  b o t h  s i d e s  o f  opercu lum, is thmus 
a n d  mou th  c a v i t y  w i t h  b l a c k  p i g m e n t .  Tongue unp ig m e n te d ,  An obv ious  
m o u s t a c h e  p r e s e n t  on u p p e r  l i p  o f  eyed  s i d e .  B l i n d  s i d e  m os t ly  c l e a r ,
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o c c a s i o n a l l y  gome d i f f u s e  y e l l o w i s h - b r o w n  m a r k i n g s .  P e r i t o n e u m  b l a c k ,  
c l e a r l y  v i s i b l e  t h r o u g h  a b d o m i n a l  w a l l  on b o t h  s i d e s .
D o r s a l  a n d  a n a l  f i n s  w i t h  d a r k  b r o w n  o r  g r a y i s h - b l u e  p i g m e n t  a l o n g  
p r o x i m a l  h a l f  o f  r a y s .  D i s t a l  h a l f  o f  r a y s  u n p l g m e n t e d .  C a u d a l  f i n  r a y s  
d u s k y ,  w i t h o u t  o b v i o u s  p i g m e n t  p a t t e r n .
G e o g r a p h i c  a n d  B a t h y m e t r i c  D i s t r i b u t i o n  ( F i g .  10 )
Symphurus v a n m e l l e a e  i s  a b a t h y a l  s p e c i e s  i n h a b i t i n g  mud b o t t o m s  a l o n g  
e q u a t o r i a l  W es t  A f r i c a .  Thus  f a r ,  t h i s  s p e c i e s  h a s  b e e n  c o l l e c t e d  from a 
r e l a t i v e l y  r e s t r i c t e d  r e g i o n  e x t e n d i n g  from a p p r o x i m a t e l y  14°N t o  11°S 
Svrnohurus v a n m e l l e a e  h a s  b e e n  t r a w l e d  e n t i r e l y  f r o m  d e e p - w a t e r  s t a t i o n s  on 
t h e  o u t e r  c o n t i n e n t a l  s h e l f  and  u p p e r  s l o p e  r e g i o n  ( d e p t h s  o f  4 0 0 - 9 2 5  m ) . 
The s h a l l o w e s t  d e p t h  o f  c a p t u r e  I s  f o r  a  s i n g l e  s p e c i m e n  a t  361 tg, b u t  t h e  
m a j o r i t y  o f  s p e c i m e n s  ( 3 0 )  w e re  t a k e n  I n  a s i n g l e  h a u l  f rom 925 m w hich  i s  
a l s o  t h e  d e e p e s t  r e c o r d e d  d e p t h  f o r  t h i s  s p e c i e s .
E c o lo g y
T h i s  s p e c i e s  h a s  r a r e l y  b e e n  c a p t u r e d  a n d  I s  p o o r l y  r e p r e s e n t e d  I n  
c o l l e c t i o n s .  S i x  o f  10 l o t s  e x a m i n e d  w e r e  c o l l e c t i o n s  o f  s o l i t a r y  
s p e c i m e n s .  O n ly  f o u r  l o t s  c o n t a i n e d  tw o  o r  m ore  s p e c i m e n s .  The l a r g e s t  
s i n g l e  c o l l e c t i o n  (IOS 1 0 8 7 3 ) ,  t a k e n  o f f  t h e  n o r t h w e s t  c o a s t  o f  A f r i c a  
( 1 4 ° 4 9 'N ;  1 7 ° 4 3 ' E )  a t  925M, c o n t a i n e d  30 s p e c i m e n s .
Due t o  t h e  i n f r e q u e n c y  o f  c a p t u r e  o f  £■ v a n m e l l e a e . v i r t u a l l y  n o t h i n g  
i s  known c o n c e r n i n g  l i f e  h i s t o r y  a s p e c t s .  S p e c im e n s  e x a m in e d  i n  t h i s  s t u d y  
r a n g e d  i n  s i z e  f rom  6 f l .0 - 1 1 8  mm SL. E i g h t e e n  m a l e s  and  26 f e m a l e s  were
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r e p r e s e n t e d  In t h e  m a t e r i e l  examined  ( I n f o r m a t i o n  u n a v a i l a b l e  f o r  t h r e e  
s p e c im e n s } .  A n a l y s t s  o f  44 s p e c im e n s  f o r  which I n f o r m a t i o n  was a v a i l a b l e ,  
i n d i c a t e d  t h a t  f e m a l e s  a t t a i n  s l i g h t l y  l a r g e r  s i z e s  t h a n  m ales .  The t h r e e  
l a r g e s t  f i s h  were f e m a le s  m e a s u r i n g  116,  115 and 113 mm SL, r e s p e c t i v e l y ,
By c o m p a r i s o n ,  the  two l a r g e s t  males  m e a s u r e d  o n l y  110 nun SL.
Based on r e p r o d u c t i v e  s t a g e s  o f  f e m a l e s ,  i t  i s  a p p a r e n t  t h a t  t h i s  
s p e c i e s  m a t u r e s  a t  s i z e s  s l i g h t l y  l a r g e r  t h a n  90 mm SL. The f i v e  s m a l l e s t  
f e m a le s  ( 7 7 . 2 - 8 6 , 0  mm SL) were u n d e r g o i n g  gonad e l o n g a t i o n  o r  ha d  e l o n g a t e  
o v a r i e s  w i t h o u t  r i p e  ova .  Two f e m a l e s ,  9 4 .2  and 9 9 ,2  mm SL, had  f u l l y  
e l o n g a t e  o v a r i e s  w i t h o u t  v i s i b l e  s i g n s  o f  r i p e n e d  ova ( s p e n t  ? ) ,  S i x t e e n  
f e m a le s  r a n g i n g  i n  s i z e  from 9 6 .7 - 1 1 6  mm SL had  f u l l y  e x te n d e d  o v a r i e s  
c o n t a i n i n g  r i p e  ova ,
M a t e r i a l  Examined
Measured and Counted  41 Spec im ens ,  8 L o t s .
IRSNB 16808-439 ;  H o lo type  ( 1 0 4 , 8 ) ;  1 1 ° 5 3 'S  1 3 °20 'E ;  500M; 18 X U  48 .  1R5NB 
16608-440 ;  P a r a t y p e  ( 9 6 , 9 ) ;  0 7 ° 1 6 ' $  1 2 ° 0 2 'E ;  440H; 01 X 48.  UF 33891;  
4 ( 7 7 . 2 - 1 0 7 ) ;  0 2 ° 0 0 'S  O S ^ B 'E ;  536M; 04 1X 63 .  UMML UNCAT; 2 ( 6 8 . 0 - 8 3 . 7 ) ;  
0 2 ° 3 0 ' S 0 8 ° 5 2 ' E; 494M; 05 IX 64,  ZMUC 86226;  ( 9 7 . 1 ) ;  02°09 'N 0 9 ° 2 7 'E ;  455M; 
1 I I I  46 ,  ZMUC 86227;  (113 ) ;  0 7 ° 5 5 'S  1 2 ° 3 8 , E; 4QQM; 1 I I I  46,  UMML UNCAT; 
( 8 0 . 5 ) ;  0 3 ° 0 2 'S  0 9 ° 1 6 'E ;  4Q0M; 6 IX 63. IOS DISC ST 10873; 3 0 ( 8 2 . 6 - 1 1 8 . 4 ) ;  
1 4 ° 4 9 , 4 0 ' N 17°43 69 'U ;  925M; 07 V I I I  83.
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C o u n t e d  5 S p e c im e n s ,  5 L o t s ,
BHNH 1 9 6 2 . 6 . 1 0 : 1 3 8 ;  ( 9 7 . 3 ) ;  0 7 ° 5 5 'S  1 2 ° 3 8 ’W; 400H; 01 I I I  46.  BMNH 
1 9 6 2 . 6 . 1 8 : 1 3 9 ;  ( 1 0 2 ) ;  G 7°55 'S  12°30*W; 400M; 01 I I I  46 .  UMML UNCAT TABL 68- 
287;  ( 9 7 . i t ) ;  1 0 ° 3 6 'S  1 3 ° 1 2 'E ;  361M; 12 IV 68. ZMUC 86230; (1 0 5 ) ;  07°55 'S  
1 2 ° 3 8 ’E; 400M; 17 I I I  46 .  ZMUC 86233;  (94.0mm);  0 7 ° 5 5 'S  18°38 'E ;  400M; 17 
I I I  4 6 .
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F i g u r e  10.  G e o g r a p h ic  d i s t r i b u t i o n s  o f  Symphuru$ v a n i n e l l e a e , S, 
11p u l a t u s  and  S. n e b u l o s u s .
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vanmeLleae
A t l a n t i c  1 - 2 - 2  ant! 1 - 2 - 2 - 1 - 2  S p e c i e s .
1 1 0
Svmphurua l l g u l a t u s  (Cocco 1844)
( F i g .  39B)
B l b r o n l a  l i p u l a t a
Cocco 1844:  25;  O r i g i n a l  d e s c r i p t i o n  baaed  on sym m etr lca l  l a r v a e ;
M e d i t e r r a n e a n ,  M e ss ina ,
F a c c l o l a  1B85; 264 ;  La rvae ;  M e d i t e r r a n e a n ,  Mess ina ,
J o r d a n  and  Goss  1889;  330; D i s c u s s i o n  o f  l a r v a l  forms and p o s s i b l e  synonymy 
w i t h  £ .  n i g r e s c e n s
F e l o r i a  r u p p e l l  ( nec  F e l o r i a  r u p p e l l i 1 Cocco 1844 -  A r n o f i l o s su s )
Emery 1B83; 40 3 ;  L a r v a e ;  M e d i t e r r a n e a n ,  Messina and Maples.
K a f f a e l e  1880;  53; L a r v a e ;  M e d i t e r r a n e a n ,  N ap le s ;  ( P e l o r l a  r u p p e l 1 Emery no t  
F e l o r i a  r u p o e l 1 C o c c o ) .
Ammonleuro p s  s p ,
Lo B i a n c o  1909;  513;  L a r v a e ;  M e d i t e r r a n e a n ,  Nap les ;  B l b r o n l a  -  Ammonleurops. 
Svmnhurus l l m l a t a
K yle  1 9 1 3 : 1 3 8 ;  D e s c r i p t i o n  o f  s y m m e t r i c a l  l a r v a e ;  Coun ts ,  f i g u r e  ( P l a t e  TV; 
F i g s .  4 5 - 4 6 ) ,  synonymy,  d i s t i n g u i s h e d  from 5. n l g r e s c e n s ; M e d i t e r r a n e a n ,  
I o n i a n  Sea  and  A t l a n t i c ,  S o f  Canary I s l a n d s .
I l l
S y m p h a r u s  l l g u l a t u s
Chabanaud 1931:  33; L i s t e d ,  M e d i t e r r a n e a n ;  synonymy.
Chabanaud 1939:  26; L i s t e d ,  M e d i t e r r a n e a n ;  A t l a n t i c ;  C a na ry  I s l a n d s .
Padoa 1939:  105;  M e d i t e r r a n e a n ,  M e ss in a ;  d e s c r i p t i o n  o f  p o s t - l a r v a e ;  c o u n t s ;  
m e a s u r e m e n t s .
Padoa 1942:  105;  D e s c r i p t i o n  o f  metamorphosed  j u v e n i l e s ;  m e r l s t l c s ;  
c o m p a r i s o n  w i t h  &. n l g r e s c e n s .
Chabanaud 1952: 5; C om par i son  w i t h  £,  v a n m e l l e a e : S u g g e s t e d  S. v a n m e l l e a e  
p o s s i b l y  m eta m o rp h o s ed  fo rm o f  £ .  1 i z u l a t u s ,
Padoa L956: 375 ;  P o s t l a r v a l  d e s c r i p t i o n ;  L i t e r a t u r e  summary o f  l a r v a l  forms
Lozano Rey 1960:  613;  - S .  n l y r e s c e n s .
N i e l s e n  1963:  28 ;  S u g g e s t e d  t h a t  £,  v a n m e l l e a e  m igh t  be m e tam orphosed  form 
o f  1 i g u l a t u s .
T o r c h l o  1963:  273;  F i r s t  r e p o r t  o f  a d u l t s  ( two s p e c i m e n s ) ,  M e d i t e r r a n e a n ,  
I t a l y ;  D e s c r i p t i o n ,  m e r l s t l c s ,  m e a s u r e m e n t s ;  Com pari son  w i t h  S. 
n l g r e s c e n s .
B l n i  1968:  07; Summary o f  a v a i l a b l e  l i f e  h i s t o r y  i n f o r m a t i o n .
Maurin 1960:  4 4 ;  West  A f r i c a :  Cape Juby-Medano de Aalum, n e a r  Rio de Oro; 
d e p t h  4 2 0 - 6 9 5  m e t e r s . .
? A l d e b e r t  1970:  216;  U e s t  A f r i c a :  Cape J u b y ;  Specimen e i t h e r  £ .  l l e u l a t u s  or  
v a n m e l l e a e  (Spec im en  n o t  e x a m i n e d ) .
Arena  and  Bombace 1970:  145; M e d i t e r r a n e a n ,  G u l f  o f  P a t t i ,
M aurin  e t  a i ,  1970:  20;  L i s t e d ,  West  A f r i c a ;  Cape Juby  (4 2 0 -6 9 5  m ) , 
N o u a k c h o t t  ( 2 0 5 -2 8 2  m ) .
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T o r c h l o  1971:  259;  N e o type  d e s i g n a t i o n ;  C o l o r  and  b l a c k  a n d  w h i t e  
p h o t o g r a p h s ;  C o m p a r i s o n  w i t h  S. n l g r e s c e n a : £ ,  v a n m e l l e a e  -  S.. 
l i p u l a t u s : Comments on e c o l o g y  and  b a t h y m e t r i c  d i s t r i b u t i o n .
T o r t o n e s e  a n d  C a sa nova  Q u e l r o l o  1920:  A3; One s p e c i m e n ,  M e d i t e r r a n e a n ,
L i g u r i a n  S e a ;  C o m p a r i s o n  w i t h  n l g r e s c e n s : G e o g r a p h i c a l  d i s t r i b u t i o n .
R e l l n l  O r s l  a n d  R e l l n i  1972:  15; M e d i t e r r a n e a n :  L i g u r i a n  S e a ,  one s p e c i m e n ,  
c o u n t s  a n d  m e a s u r e m e n t s .
Bombace and  F r o g l l a  1973:  160;  M e d i t e r r a n e a n ;  A d r i a t i c ,  3 0 0 - 7 0 0  m.
T o r c h i o  1973:  636;  Synonymy a n d  s um m ar ized  l i f e  h i s t o r y  I n f o r m a t i o n ;  S. 
vanrnel  -  £ .  1 l g u l a t u s  .
A l d e b e r t  a n d  P i c h o t  1973:  57;  M e d i t e r r a n e a n ,  L i b y a .
Maul 1976;  64;  112 s p e c i m e n s ,  West  A f r i c a ,  M orocco;  M e r l s t i c s ,  m e a s u r e m e n t s ,  
f i g u r e ,  d i a g n o s e d  f rom £ ,  v a n m e l l e a e .
Cau 1977:  393;  M e d i t e r r a n e a n ,  S a r d i n i a n  Sea ,  S i c i l y .
C o l o v a n  1978:  231;  L i s t e d ,  West  A f r i c a ;  £ .  v a n m e l l e a e  -  £ .  1 l g u l a t n s  a f t e r  
T o r c h i o  1 9 7 3 ) .
Cau and  D e l a n a  1979:  247;  L i f e  h i s t o r y  s t u d y  2000 a d u l t s ;  M e d i t e r r a n e a n :  
C a g l i a r i ,  S i c i l y  Bay.
Q u e ro  e t  a l .  1979:  37; I n c l u d e d  i n  ke y .
Cau e t  a l .  1980:  15; S e x u a l  d i m o r p h i s m ;  2000 a d u l t s ;  M e d i t e r r a n e a n ;
C a g l i a r i . S i c i l y  Bay.
A l l u e  1982:  305;  3 s p e c i m e n s  <74-104  mm S L ) ; M e d i t e r r a n e a n ,  S p a i n ;  651-1024  
ra; c o u n t s ,  m e a s u r e m e n t s ,  d e s c r i p t i o n  o f  o t o l i t h .  C o m p a r i s o n  w i t h  
n l g r e s c e n s .
mC e r r o  and  P o r t a s  19B4: 17; L i s t e d ,  M e d i t e r r a n e a n ,  S p a i n  (500-700  m) .
L l o r l s  e t  a l  1904; 182; L i s t e d ,  M e d i t e r r a n e a n ,  C a t a l a n  C o a s t ,  Spa in .  
K a t a l l a n a s  1984: 19B; L i s t e d ,  M e d i t e r r a n e a n ,  C a t a l a n  C o a s t ,  S p a i n ;  one 
S p e c im e n  (82 mm SL, 600-750 m ) .
Remarks
Svmphurus l l p u l a t u s  Is  a r e l a t i v e l y  s m a l l ,  d e e p - s e a  (up to  1000 m) 
s p e c i e s  t h a t  has  b e e n  i n f r e q u e n t l y  c o l l e c t e d  u n t i l  o n l y  r e c e n t l y  (Cau and 
D e l a n a  1 9 7 9 ) ,  The g r e a t  d e p t h  o f  o c c u r r e n c e  o f  a d u l t s ,  r e l a t i v e l y  sm a l l  
a d u l t  s i z e s  and I n f r e q u e n c y  o f  s u c c e s s f u l  s a m p l in g  In d e e p - s e a  a r e a s ,  
u n d o u b t e d l y  have  c o n t r i b u t e d  t o  the  r a r i t y  o f  t h i s  s p e c i e s  In museum 
c o l l e c t i o n s .
The f i r s t  p u b l i s h e d  d e s c r i p t i o n  (Cocco 1044) o f  Svmnhurus l l g u l a t u s  
( - B l b r o n l a  1 l g u l a t a ) was b a s e d  on a s y m m e t r i c a l  l a r v a .  A d u l t  spec imens  were 
n o t  d e s c r i b e d  f o r  a n o t h e r  119 y e a r s  ( T o rc h l o  1963) .  T h i s  l o n g  i n t e r v a l  
b e t w e e n  C o c e o ' s  o r i g i n a l  d e s c r i p t i o n  b a s e d  on t h e  s y m m e t r i c a l  l a r v a  and the  
c a p t u r e  o f  a d u l t s  c a u s e d  c o n s i d e r a b l e  c o n f u s i o n  r e g a r d i n g  the  taxonomic  
s t a t u s  o f  t h i s  s p e c i e s .  I n  t h e  l i t e r a t u r e  o f  t h e  1 8 0 0 ' s ,  t h e  c o n f u s i o n  
c e n t e r e d  on t h i s  s p e c i e s  and n l e r e s c e n s . A f t e r  1952,  when Chabanaud 
d e s c r i b e d  a n o t h e r  d e e p - s e a  t o n g u e f i s h  (£ .  v a n m e l l e a e ) f rom the  West  Coast  of  
A f r i c a ,  a second  p e r i o d  o f  c o n f u s i o n  i n v o l v i n g  £ .  l l a u l a t u s  and t h i s  second 
s p e c i e s  o c c u r r e d ,
The e a r l i e s t  l i t e r a t u r e  a c c o u n t s  c o n c e r n i n g  1 l g u l a t u a  were l a r v a l  
d e s c r i p t i o n s  f o r  which a v a r i e t y  o f  g e n e r i c  and s p e c i f i c  names were a p p l i e d .  
L a r v a l  p l e u r o n e c t l f o r m s  were n o t  p a r t i c u l a r l y  r a r e  t o  e a r l i e r  i n v e s t i g a t o r s .
mFor e x a m p l e ,  Emery (18B3) ,  u s i n g  the  name P e l l o r l a  r u p p e l l l . a l s o  d e s c r i b e d  
the  l a r v a l  s t a g e  o f  t h i s  s p e c i e s .  (See  R a f f a e l e  1888 f o r  n o m e n c l a t u r a l  
c o r r e c t i o n s ) , Once t h e s e  l a r v a e  were r e c o g n i z e d  a s  l a r v a l  f l a t f i s h e s ,  t h e  
n e x t  t a s k  was t o  d e t e r m i n e  t h e  p r o p e r  t a x o n  to  w h i c h  t h e s e  l a r v a e  b e l o n g e d .  
I t  was Kyle (1913)  t h a t  d e t e r m i n e d  t h a t  C o c c o ' s  B i b r o n l a  11 g u l a t a  b e l o n g e d  
to  a s p e c i e s  o f  Svm phurus . In  1913 Kyle p u b l i s h e d  a n  ex p a n d ed  d e s c r i p t i o n  
o f  £ ,  1 l e u l a t u s  b a s e d  on two l a r v a e  {one each  from t h e  M e d i t e r r a n e a n  and  
Canary I s l a n d s ,  r e s p e c t i v e l y ) .  Kyle c l e a r l y  d e m o n s t r a t e d  s a l i e n t  
d i f f e r e n c e s  b e tw e e n  t h e  l a r v a l  s t a g e s  o f  £ ,  l l i j i u l a t u s  and l a r v a e  o f  t h e  
c o s m o p o l i t a n  M e d i t e r r a n e a n  and  n o r t h e a s t  A t l a n t i c  s p e c i e s ,  S. n l g r e s c e n s .
Kyle a l a o  deduced  ( q u i t e  c o r r e c t l y ,  a s  would  be shown by l a t e r  s t u d i e s ) ,  
baaed  on  t h e  r e l a t i v e  s i z e  and  h i g h  m e r i s t l c  f e a t u r e s  o f  t h e  £ .  H a u l  a t  u s  
l a r v a e ,  t h a t  a d u l t s  o f  t h i s  s p e c i e s  were  d e e p - s e a  i n h a b i t a n t s .
From K y l e ' s  s t u d y  i n  1913 u n t i l  t h e  c a p t u r e  o f  a d u l t  s p e c i m e n s  i n  1963, 
the  v a L i d i t y  o f  £ r l i g u l a t u s  s t i l l  r e m a in e d  d o u b t f u l .  Padoa ( 1 9 4 2 ) ,  b a s e d  
on l a r v a l  m a t e r i a l ,  b e l i e v e d  t h a t  two s p e c i e s  o f  Svmphurus i n h a b i t e d  t h e  
M e d i t e r r a n e a n ,  b u t  o t h e r  a u t h o r s  (Chabanaud 1931;  Lozano Rey 1 9 6 0 ) ,  remaLned 
s k e p t i c a l  o f  the  v a l i d i t y  o f  £> l l g u l a t u s .
A d u l t  £ .  l l g u l a t u s  were f i n a l l y  d e s c r i b e d  i n  1963,  when T o r c h i o  
r e p o r t e d  on two s p e c im e n s  c o l l e c t e d  from t h e  L i g u r i a n  Sea i n  t h e  N o r th  
C e n t r a l  M e d i t e r r a n e a n .  T h i s  d i s c o v e r y  c o n f i r m e d  t h e  e x i s t e n c e  o f  a s e c o n d  
SYiHPhurus s p e c i e s  ( o t h e r  t h a n  S .  n l e r e s c e n s ) i n  t h e  M e d i t e r r a n e a n  and  
p r o v i d e d  a b a s i s  f o r  I d e n t i f y i n g  the  two s p e c i e s  b a s e d  on body s h a p e  and  
m e r i s t i c  f e a t u r e s .  I n t e r e s t i n g l y ,  t h e s e  spec im ens  were c o l l e c t e d  b e t w e e n  
500*600 d ,  c o r r o b o r a t i n g  what  Kyle  had e a r l i e r  ( 1 9 1 3 )  p r o p o s e d ,  b a s e d
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s t r i c t l y  on l a r v a l  c h a r a c t e r i s t i c s ,  t h a t  a d u l t  S .  M gp j a t u s  wou ld  be found 
t o  be d e e p - s e a  I n h a b i t a n t s .
C habanaud ' 3 d e s c r i p t i o n  o f  £ .  va rnnel1eae  (1952)  c a u s e d  a s e c o n d  p e r i o d  
o f  c o n f u s i o n  r e g a r d i n g  t h e  i d e n t i t y  o f  t h i s  s p e c i e s  and S, l i p u l a t u s . 
Svraphurus v a n m e l l e a e  I s  a  r a r e l y  c o l l e c t e d ,  d e e p - s e a  t o n g u e f l s h  t h a t  o c c u r s  
o f f  t h e  o u t e r  c o n t i n e n t a l  s h e l f  and  u p p e r  s l o p e  r e g i o n  o f  e q u a t o r i a l  wes t  
A f r i c a .  I t  p a r t i a l l y  o v e r l a p s  £ .  l i p u l a t u s  i n  m e r i s t l c s  and h a s  a s i m i l a r  
e l o n g a t e  body s h a p e .  S in c e  a d u l t  £ ,  1l a u l a t u s  were  unknown a t  t h i s  t im e ,  
s i m i l a r i t i e s  In  m e r i s t l c  f e a t u r e s  b e tw e e n  th e  two s p e c i e s  p rom p ted  Chabanaud 
(1952)  t o  t e n t a t i v e l y  s u g g e s t  t h a t  £ ,  v a n m e l l e a e  m ig h t  he t h e  a d u l t  form o f  
3- l i g u l a t u s . S e v e r a l  s u b s e q u e n t  a u t h o r s  f o l l o w e d  Chabanaud i n c l u d i n g  
N i e l s e n  (1963)  and T o r c h l o  (1971;  1973 ) ,  The v a l i d i t y  o f  b o t h  £ .  l i g u l a t u s  
and £ .  varansJ.leae was f i n a l l y  s t a b i l i z e d  when Haul  ( 1 9 7 6 ) ,  b a s e d  on a 
c o l l e c t i o n  o f  112 3- l l g u l a ( : p q  c o l l e c t e d  o f f  t h e  c o a s t  o f  Morocco,  c l e a r l y  
d e m o n s t r a t e d  t h e  s a l i e n t  d i f f e r e n c e s  b e tw e e n  t h e s e  two s p e c i e s .
H i s t o r i c a l l y ,  c o m p a r i s o n s  o f  t h i s  s p e c i e s  w i t h  w e s t e r n  A t l a n t i c  s p e c i e s  
have  n o t  b e e n  made. Only Chabanaud ( i n  a f o o t n o t e ,  1955b)  b r i e f l y  m en t ioned  
t h e  s i m i l a r i t i e s  In  m e r i s t l c s  b e tw e e n  t h i s  s p e c i e s  and t h e  w e s t e r n  A t l a n t i c ,  
£ .  n e b u l o s u ^  (Goode and Bean 1883) .  R e s u l t s  o f  d i r e c t  c o m p a r i s o n s  o f  t h e s e  
two s p e c i e s  r e v e a l  t h a t  3-  l i g u l a t u s  and £ .  n e b u l o a u s  c o m p r i s e  a  c l o s e l y  
r e l a t e d  a m p h i - A t l a n t i c  s p e c i e s  p a i r .  The two s p e c i e s  a r e  d i f f e r e n t  b u t  
d e m o n s t r a t e  o n l y  s u b t l e  m o r p h o l o g i c a l  and  m e r i s t l c  v a r i a t i o n s  I n  most  o f  the  
c h a r a c t e r s  s t u d i e d .  P r i n c i p a l  r o e r i s t i c  d i f f e r e n c e s  be tw e en  t h e  s p e c i e s  
o c c u r  In  modal c o u n t s  f o r  v e r t e b r a e .  The s p e c i e s  a l s o  d i f f e r  i n
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m o r p h o l o g i c a l  c h a r a c t e r i s t i c s ,  e s p e c i a l l y  w i d t h  o f  t h e  low er  h e a d  l o b e ,  
p o s t o r b l t a l  h e a d  l e n g t h  and  body  d e p t h  {_£. l i g u l a t u s  I s  more e l o n g a t e ) .
S t u d y  M a t e r i a l : 38 s p e c i m e n s ,  4 7 . 5 - 8 6 . 5mm SL. 38 x - r a y e d ,  26 m e a s u r e d .
Type M a t e r i a l :  Neo type  CS1 2507;  83 mm TL, 70 mm SL; 600 -5 5 0  m; G o l fn  d l
P a t t i ;  01 V l l  1970,  ( n o t  e x a m i n e d ) .
D i a g n o s i s
The c o m b i n a t i o n  o f  an e l o n g a t e  body  w i t h  r e l a t i v e l y  u n i f o r m  d e p t h ,  1-2-
2 ID p a t t e r n ,  14 c a u d a l  r a y s  and  h i g h  m e r l s t l c s  d i s t i n g u i s h  t h i s  f rom a l l
o t h e r  A t l a n t i c  s p e c i e s  e x c e p t  n e b u l o s u s . I t  i s  v e r y  s i m i l a r  i n  body
s h a p e  and m e r i s t l c  f e a t u r e s  t o  £ .  n e b u l o s u s  b u t  may b e  d i s t i n g u i s h e d  by i t s  
h i g h e r  v e r t e b r a l  c o u n t  ( 5 9 - 6 0  v s .  5 8 - 5 9 )  and  by d i f f e r e n c e s  In  body  d e p t h  
(£ .  1 l gu l a t u s  i s  more e l o n g a t e )  and  h e a d  m o rp h o lo g y  (£ .  l i g u l a t u s  h a s  a
n a r r o w e r  l o w e r  o p e r c u l a r  l o b e  and  s h o r t e r  FOL when c o m p a red  t o  .S. 
n e b u l o s u s ) .  R e s u l t s  o f  m u l t i v a r i a t e  a n a l y s i s  ( p - . 0 0 9 )  o f  14 m o r p h o m e t r i c  
v a r l b l e s  c o m p a r in g  t h e s e  s p e c i e s  a r e  p r e s e n t e d  i n  T a b l e  19.
I t  i s  r e a d i l y  d i s t i n g u i s h e d  f rom v a n m e l l e a e  by c a u d a l  r a y  c o u n t  (14 
v s .  1 2 ) ,  v e r t e b r a l  c o u n t s  ( a b d o m i n a l  v e r t e b r a e  3+6, t o t a l  v e r t e b r a e  59-60 
v s .  3+7-8 a b d o m in a l  v e r t e b r a e  and  5 6 -6 8  t o t a l  v e r t e b r a e ) ,  m o d a l l y  h i g h e r  
f i n  r a y  c o u n t s  ( d o r s a l  r a y s  102-113  v s .  1 0 1 - 1 0 8 ;  a n a l  r a y s  90 -102  v s .  86-93 
i n  S.. v a n m e l l e a e ) and ID p a t t e r n  ( 1 - 2 - 2  v s .  1 - 2 - 2 - 1  o r  1 - 2 - 2 - 2 - 1 ) .
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T a b l e  19.  Summary o f  MANOVA a n a l y s i s  o f  14 m o r p b o m e t r i c  v a r i a b l e s  c o m p a r in g  
body s h a p e s  o f  11g u l a t u s  and  £ .  n e b u l o s u s .
S .  H g u l a t u s  s .  n e b u l o s u s  E S l g n l f  i c a T w e _ g f  F 
R an&e & Rane:e £
f io r n h o m e t r l c
HD 194 -238 213 . 1 165--282 233 , 5 10 , 83 P - .0 0 2
PDL 35 -62 50 , 0 33 -69 50 , 3 1 . 84 P - ,181
PAL 205 -247 225 , 2 163 ■246 223 . 2 2 . 91 P - ,0 9 5
DBL 938 ■965 950 ,0 931 ■967 949 .7 2 .56 F- , 117
ABL 677 ■ 790 756 , 2 708 -790 757 .0 4 .19 F- .0 46
HL 157 201 181., 9 159 208 186 .7 8 .93 P- .0 05
HU 169 216 192,.8 186 239 216 .3 18 .02 P> .000
POL HO-■128 118,. 7 l lD--133 124 ,0 11 . 64 P> .001
SNL 31 49 39, D 29 -47 39,.0 2,.98 P - .0 91
UJL 32- 46 39.,4 31-■47 38 .5 2 . 13 F - . . 151
ED 18- 26 21., 9 16- 26 21 .3 1. 79 P- . . 187
CD 26 48 37, 6 26-■52 39 ,1 3 . 41 P- . 071
UHL 101- 137 116. 3 64- 144 122 ,,4 4 , 92 F>. 032
LHL 71- 100 86. 2 82 129 103 , 6 24 . 46 P>. 000
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Svmphurua 11gu l a t u a  d i f f e r s  f rom o t h e r  1 - 2 -2  s p e c i e s  by combined 
m e r i s t l c  and m o r p h o n e t r i e  d i f f e r e n c e s .  Among 1 - 2 -2  s p e c i e s ,  o t h e r  t h a n  .S. 
n e b u l o s u s . i t  I s  most  s i m i l a r  t o  t h e  South A f r i c a n  s p e c i e s  £ .  v a r i e g a t u s  b u t  
may be d i s t i n g u i s h e d  by i t s  g r e a t e r  number o f  v e r t e b r a e  ( 5 9 -6 0  v s ,  56) .
D e s c r i p t i o n
Svmphurua i i a u l a t u s  i s  a r a t h e r  s m a l l  s p e c i e s  a t t a i n i n g  a d u l t  maulmum 
s i z e s  o f  84-104 mm SL ( A l lu e  1982) .  ID p a t t e r n  1 - 2 -2  (T a b le  9 ) .  Caudal  
r a y s  n o r m a l ly  14 (Tab le  10 ) .  D o r s a l  r a y s  102-113 ( T a b le  1 1 ) .  Anal  r a y s  90- 
102 (T a b le  1 2 ) .  V e r t e b r a e  56 -61 ,  u s u a l l y  59-60 ( T a b le  1 3 ) .  H y p u r a l s  
n o r m a l l y  5 ( 2 1 / 3 1 )  o r  l e s s  o f t e n  4 ( 1 0 / 3 1 ) .  L o n g i t u d i n a l  s c a l e  rows 115-135 
( T a b le  14) ,  S c a l e  rows on h e a d  p o s t e r i o r  t o  lower  o r b i t  19 -23 ,  u s u a l l y  19- 
21 (T a b le  15 ) .  L a t e r a l  s c a l e  rows 4 2 -4 6  ( T a b le  1 6 ) .  M o rp h o m e t r i e s  a p p e a r  
i n  T a b l e s  20-21 .
Body n o t a b l y  s l e n d e r  ( d e p t h  1 9 . 4 - 2 3 . 8 ,  u s u a l l y  2 1 .0 -2 2 ,0 %  SL) ; o f  
n e a r l y  u n i fo r m  w i d t h  f o r  most  o f  l e n g t h .  Snout  s h o r t  ( I S , 0-25% HL) ; w i t h  
s c a l e l e s s  a r e a  on d o r s a l  p o r t i o n .  B l i n d  s i d e  s n o u t  and  c h i n  w i t h  w e l l  
d e v e lo p e d  dermal  p a p i l l a e ;  p a p i l l a e  n o t  e x t e n d i n g  to  d o r s a l  o r i g i n .  Head 
n a r r o w  ( 0 , 8 6 - 1 . 1 6  In  H L ) ; u p p e r  h e a d  l o b e  n o t a b l y  s m a l l ;  l ow e r  lobe  l a r g e  
(23 .2 -5 4 .5 %  HL) and u s u a l l y  p r o j e c t i n g  beyond u p p e r .  Mouth s m a l l ,  s l i g h t l y  
a r c h e d ;  p o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  o r  s l i g h t l y  beyond fo rw ard  
m a r g i n  o f  lower  e y e .  D o r s a l  f i n  o r i g i n  a t  a n t e r i o r  edge  o f  p u p i l  o f  uppe r  
e y e ;  o n l y  r a r e l y  a t  a n t e r i o r  m arg in  o f  uppe r  e y e .  F i r s t  r a y s  s h o r t e r  and 
s e p a r a t e d  more t h a n  o t h e r s .  V e n t r a l  f i n  w i t h  membranous c o n n e c t i o n  t o  body
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Table  20, Summary o f  m orphom e t r ie s  f o r  Svmphurus l i g u l a t u s . M e a s u r e m e n ts , 
e x c e p t  S t a n d a r d  Length (mm), e x p r e s s e d  In  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g t h .
C h a r a c t e r £ Range usap 2
SL 24 5 0 . 0 - 8 4 . 5 67 .2 7 . 37
£D 2k 194 - 2 3 8 213, 1 12. 72
PDL 2k 35-62 50,0 6 ,82
PAL 2k 205-247 225. 2 11 ,50
DBL 2k 938-965 950.0 6 .8 2
ABL 2k 677-790 756.2 2 1 .8 0
PL 18 52-76 63 .3 7. 18
PA 19 4 0 -6 4 52,9 7 .06
CFL 7 86-107 95.6 6 .4 0
HL 2k 157-201 181.9 9 .9 6
HU 23 169-216 192 .8 1 3 .4 4
POL 2k 110-128 118.7 4 . 9 5
SNL 2k 31-49 39.0 4 . 7 8
UJL 2k 32-46 39.4 3. 33
ED 2k 18-26 21.9 2 .2 3
CD 23 26-48 37 . 6 6 .1 7
UHL 22 101-137 118.3 9. 74
LHL 21 71-100 86.2 8 .2 8
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Table 21. Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  Head L e n g t h  
( e x c e p t  HW/HL) f o r  Svmphurus l i g u l a t u s .
C h a r a c t e r H RAMCE ME AM SJ2
HW/HL 23 0 . 8 6 - 1 . 1 6 1 . 1 o . o a
POL 24 594-701 653 , 5 2 7 . 0 6
SNL 24 180-250 2 1 4 . 0 2 1 .3 1
UJL 24 180-252 216 . 3 1 8 ,2 4
ED 24 98-141 120 .4 12 . 25
CD 23 136-254 2 0 5 . 6 32 .05
OPLL 20 220-360 2 9 2 . 6 45  , 52
OPUL 20 108-240 1 7 7 . 0 35 . 50
UHL 22 545-766 6 4 5 . 1 57 . 60
LHL 22 232-545 4 6 0 . 6 65 .68
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n e a r  o r i g i n  o f  a n a l  b a s e  (most  o f t e n  t h i s  d e l i c a t e  membrane I s  t o r n  d u r i n g  
c a p t u r e ) .  A n t e r i o r  n o s t r i l  n o t  r e a c h i n g  e y e .  Eyes m o d e r a t e ,  sub-  
e l l l p t l c a l ;  9 .8 - 1 4 .1 %  HL) ; u s u a l l y  e q u a l  i n  p o s i t i o n  o r  u p p e r  eye  o n l y  
s l i g h t l y  i n  advance  o f  lower.  Eyes n o t  c o v e r e d  w i t h  s c a l e s ;  u s u a l l y  w i t h  
o n l y  1-2 s m a l l  s c a l e s  In  na r row  i n t e r o r b i t a l  s p a c e .  p u p i l l a r y  ope rc u lum  
a b s e n t ,
T e e th  we 11 - d e v e l o p e d  on a l l  j a w s .  Both Jaws on o c u l a r  s i d e  u s u a l l y  
w i t h  a c o m p le te  row o f  s l e n d e r  t e e t h ;  o c c a s i o n a l l y  w i t h  t o o t h  row presen t -  
on ly  on  a n t e r i o r  t w o - t h i r d s  o f  u p p e r  Jaw.
S c a l e s  s m a l l ,  num erous ,  s t r o n g l y  c t e n o i d  on b o t h  s i d e s .  No s c a l e s  on 
b l i n d  s i d e  d o r s a l  o r  a n a l  f i n s .
P i g m e n t a t i o n
O c u l a r  s i d e  w i t h o u t  d i s t i n c t i v e  m a r k i n g s .  A lm ost  u n i f o r m l y  l i g h t  brown 
o r  y e l l o w i s h  brown,  som e t im es  w i t h  an  o v e r l y i n g  s p e c k l e d  p a t t e r n  o f  l i g h t  
brown d o t s .  Area Im m e d ia t e l y  p o s t e r i o r  t o  o p e r c u l a r  o p e n i n g  sometim es  
d a r k e r  brown.  Operculum no t  p i g m e n te d  o t h e r  t h a n  g e n e r a l  b a c k g r o u n d  c o l o r ;  
i n n e r  l i n i n g  o f  o p e r c u l u m  and i s t h m u s  n o t  p i g m e n te d .  M ous tache  u s u a l l y  
p r o m i n e n t  on b o t h  o c u l a r  s i d e  l i p s .  B l i n d  s i d e  o f f - w h i t e .  Anal  s p h i n c t e r  
u s u a l l y  w i t h  a c i r c u l a r  r i n g  o f  b l a c k  p ig m e n t .  P e r i t o n e u m  b l a c k ,  c l e a r l y  
e v i d e n t  t h r o u g h  b o t h  s i d e s  o f  abdomina l  w a l l .
F i n s  l a c k i n g  o b v i o u s  p i g m e n t a t i o n .  D o r s a l  and  a n a l  f i n  r a y s  w i t h  l i g h t  
brown p igm en t  a l o n g  t h e i r  e n t i r e  l e n g t h s ;  l i t t l e  i f  any p ig m e n t  on f i n  
membranes. P r o x im a l  t h i r d  o f  c a u d a l  f i n  w i t h  d i f f u s e  brown p i g m e n t .  D i s t a l  
t w o - t h L r d s  o f  c a u d a l  f i n  u s u a l l y  u n p lg m e n te d  o r  o n l y  f a i n t l y  p ig m e n te d .
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G e o g r a p h i c  D i s t r i b u t i o n  ( F i g ,  10)
Svrcchurus l l e u l a t u s  I s  known on ly  from t h e  M e d i t e r r a n e a n  Sea and 
n e a rb y  A t l a n t i c  Ocean t o  ab o u t  1B°K l a t i t u d e .  U n t i l  o n l y  r e c e n t l y  t h i s  
s p e c i e s  was seldom c a p t u r e d ,  b u t  w i th  I n c r e a s e d  c o l l e c t i n g  I n  b a t h y a l  
r e g i o n s  o f  t h e  M e d i t e r r a n e a n  Sea and nea rby  A t l a n t i c  Ocean,  a g r e a t e r  number 
o f  spec im ens  have  now become a v a i l a b l e  f o r  s t u d y .  W i t h i n  t h e  M e d i t e r r a n e a n  
I t  h a s  been t a k e n  on s o f t  mud bo t tom s  in  the  f o l l o w i n g  r e g i o n s :  L i g u r i a n  
Sea, Bay o f  S i c i l y ,  A d r i a t i c  and  the  M e d i t e r r a n e a n  c o a s t  o f  S p a i n .  The 
l a r g e s t  c o l l e c t i o n s  o f  t h i s  s p e c i e s  have been t a k e n  i n  t h e  Sea o f  C a g l i a r i  
and S i c i l y  Bay (Can and  Delana 1979) .  I t  i s  unknown from t h e  f a r  w e s t e r n  
r e g i o n s  o f  t h e  M e d i t e r r a n e a n .  A l d e b e r t  and P i c h o t  (1973)  r e p o r t e d  t h i s  
s p e c i e s  from t h e  M e d i t e r r a n e a n  o f f  L ibya .  I t  h a s  o n l y  once  b e e n  t a k e n  in  
the  A d r i a t i c  (Bombace and  F r a g i l e  (1973) ,  More r e c e n t l y ,  t h i s  s p e c i e s  has 
been c a p t u r e d  In the e a s t e r n  M e d i t e r r a n e a n  p r o b a b l y  r e f l e c t i n g  t h e  g row ing  
r e s e a r c h  i n t e r e s t  In  deep  s e a  comm unit ies  a l o n g  t h e  c o n t i n e n t a l  s l o p e  r e g i o n  
i n  t h i s  a r e a  ( A l lu e  1982;  Cer ro  and  F o r t a s  1984; L l o r l s  1984;  M a t a l l a n a s  
1984) .
In  the  open  e a s t e r n  A t l a n t i c ,  I t  has  been  t a k e n  a t  the  C a n a ry  I s l a n d s  
( l a r v a e ,  Kyle 1913) and Cape J u b y  n ea r  Rio de Oro,  West A f r i c a  (L8DN)
(Maur in 1968) ,  Maul (1976)  r e p o r t e d  on t h e  c a p t u r e  o f  112 sp e c im e n s  
c o l l e c t e d  o f f  Morocco, West A f r i c a .
B a th y m e t r i c  D i s t r i b u t i o n
Symphurus 1 l e u l a t u s  i s  a r e s i d e n t  s p e c i e s  on t h e  o u t e r  c o n t i n e n t a l  
s h e l f  and  upper  c o n t i n e n t a l  s l o p e  r e g i o n s  i n  t h e  M e d i t e r r a n e a n  and  n e a r b y
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e a s t e r n  A t l a n t i c .  T h i s  I s  a d e e p - d w e l l i n g  s p e c i e s  u s u a l l y  t a k e n  a t  d e p t h s  
g r e a t e r  t h a n  300 m. The b a t h y m e t r i c  d i s t r i b u t i o n  f o r  s p e c i m e n s  e x a m i n e d  in  
t h i s  s t u d y  r a n g e d  f rom  4 0 0 - 6 0 0  m e t e r s  b u t  t h e  s p e c i e s  o c c u r s  much d e e p e r  as 
Cau and D e la n a  (1979)  r e p o r t e d  c a p t u r i n g  s p e c i m e n s  f rom  d e p t h s  o f  800 m i n  
t h e  G u l f  o f  C a g l i a r i  and  H a t a l l a n a s  (1984 )  r e p o r t e d  a s p e c i m e n  f rom  700 m, 
A l l u e  (1 9 8 2 )  r e p o r t e d  a  c a p t u r e  d e p t h  o f  1 , 0 0 0  m e t e r s  f o r  t h i s  s p e c i e s  from 
t h e  S p a n i s h  M e d i t e r r a n e a n .  A l t h o u g h  1 l e u l a t u s  i s  s y m p a t r l c  w i t h  S. 
n l e r e s c e n s  t h r o u g h o u t  i t s  g e o g r a p h i c  r a n g e ,  i t  i s  l a r g e l y  i f  n o t  c o m p l e t e l y  
a l l o t o p i c  w i t h  r e s p e c t  t o  b a t h y m e t r i c  d i s t r i b u t i o n  (£ ,  n l gr e s c e n s  o c c u r s  
much s h a l l o w e r  from 7 0 - 3 5 0  m e t e r s ) .
The i n f r e q u e n c y  o f  c a p t u r e ,  e x c e p t  In  c e r t a i n  l o c a t i o n s  o f  t h e  
M e d i t e r r a n e a n  (Cau a n d  D e l a n a  1979)  and  e a s t e r n  A t l a n t i c  (Maul 1976)  where 
t h i s  s p e c i e s  i s  e x c e p t i o n a l l y  a b u n d a n t ,  I n d i c a t e s  t h a t  t h l e  s p e c i e s  may have 
a r e a s o n a b l y  s t r o n g  p r e f e r e n c e  f o r  s p e c i f i c  s u b s t r a t e s .  However ,  d a t a  
p r e s e n t l y  a v a i l a b l e  w i t h  s p e c i m e n s  a r e  i n s u f f i c i e n t  t o  p e r m i t  a n y  t y p e  o f  
d e t a i l e d  a n a l y s i s  o f  s u b s t r a t e  c o m p o s i t i o n  and  f r e q u e n c y  o f  o c c u r r e n c e .
S l e e  and  S e x u a l  M a t u r a t i o n
Cau a n d  De lana  (1979)  r e p o r t e d  on t h e  s i z e  and  s e x u a l  d e v e l o p m e n t  o f  S. 
l l e u l a t u s  c o l l e c t e d  In  G u l f  o f  C a g l i a r i ,  M e d i t e r r a n e a n .  They e x a m i n e d  o v e r  
2 ,000  a d u l t  f i s h e s  a n d  f l o u n d  t h a t  m a l e s  and  f e m a l e s  r e a c h  s i m i l a r  s i z e s  
(90 -92  mm S L ) . Fem ales  b e g a n  t o  m a t u r e  a t  s m a l l  s i z e s  ( 5 2 - 5 4  mm S L ) , 
however ,  100% m a t u r i t y  d i d  n o t  o c c u r  u n t i l  f e m a l e s  w e re  5 8 -60mm SL, M a les  
m a tu r e d  a t  s m a l l e r  s i z e s  ( 4 2 - 4 4  mm S L ) . Cau a n d  D e l a n a  (1979)  a l s o  p r o v i d e d  
a d d i t i o n a l  i n f o r m a t i o n  on s e a s o n a l i t y  o f  s p a w n i n g  and  a g e  and g r o w t h .
124
E c o l o g y
A c c o r d i n g  t o  Cau a n d  D e l a n a  (1 9 7 9 )  £ ,  1 l gu l a t u a  consumes  a w ide  v a r i e t y  
o f  b e n t h i c  I n v e r t e b r a t e s .  D i e t s  o f  200 s p e c i m e n s  were  d o m in a t e d  by  l s o p o d s ,  
e u p h a u s i d s  a n d  s m a l l  d e c a p o d s ,  p o l y c h a e t e s ,  b i v a l v e s  and  g a s t r o p o d s ,  s m a l l  
e c h l n o i d s  a n d  F o r a m l n l f e r a .
f l & t g r i a l  Examined  37 S p e c im e n s ,  4 L o t s .
ANSP 1 2 3249 ;  ( 8 4 , 5 ) ;  M e d i t e r r a n e a n :  G u l f  o f  P a t t i ,  M e s s i n a ;  45QM; 1970.
MSNG 4 5 4 5 8 ;  4 ( 6 5 . 1 - 7 6 . 6 ) ;  M e d i t e r r a n e a n ;  E L i g u r i a n  S e a ;  590M; 1973.  ISN& 
2 0 , 8 1 0 ;  3 ( 6 5 . 7 - 7 2 . 7 ) ;  M e d i t e r r a n e a n :  G u l f  o f  C a g l i a r i ;  550K; 28 I I  67,  MMF 
22492 ;  3 0 ( 4 7 . 5 - 7 4 . 5 ) ;  E ATL 3 3 ° 1 2 . 6 ' N  0 9 ° 1 5 . 2 r tf; 500M; 30 I  67 .
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Svmphurus  n e b u l o s u s  (Goode a n d  Bean 188 3)
(F ig .  39C)
F r e c k l e d  T o n g u e f l s h
A n h o r l s t l a  n e b u l o s a
Goode and  Bean 1883: 192; O r i g i n a l  d e s c r i p t i o n ;  H o lo ty p e  MCZ 27966;  3 2 °07 'N  
7 8 ° 3 7 ' 30"W.
II-
G un the r  1887;  167; L i s t e d ,  Based on Goode and Bean 188 3.
Goode and Bean 1895: 458;  D e s c r i p t i o n  w i t h  f i g u r e  of  h o l o t y p e  ,
A n h o r i s t U  m a r a l n a t a
Goode and Bean ( I n  p a r t ) ,  1886: 154; Specimen from F i s h  Hawk S t a t i o n  1154 
b e l o n g s  t o  S. n e b u l o s u s .
Symphurus n e b u l o s u s
G in s b u rg  1951:  200; C oun t s ,  measurem ents ,  d i s t r i b u t i o n .
Chabanaud 1939:  26; L i s t e d ,  A t l a n t i c  c o a s t  o f  t h e  C a r o l i n a ^ .
Study  M a t e r i a l  : 24 Spec imens ,  4 5 .0 - 8 6 . 2  mm SL. 23 x - r a y e d  and  m ea s u red .
D i a g n o s i s
The c o m b i n a t i o n  o f  an  e l o n g a t e  body w i th  r e l a t i v e l y  u n i f o r m  and n a r r o w  
d e p t h  ( 1 6 .5 -2 8 ,2 %  o f  SL) , 1 -2 -2  ID p a t t e r n ,  14 c a u d a l  r a y s  and h i g h  
v e r t e b r a e  ( 5 7 - 6 0 )  and f i n  r ay  coun ts  ( d o r s a l  r a y s  105-113 ;  a n a l  ra y s  9 1 - 9 9 )
126
v e r y  s i m i l a r  i n  body s h a p e  and m e r i s t i c  f e a t u r e s  t o  11g u l a t u s  b u t  may be 
d i s t i n g u i s h e d  by I t s  l o w e r  v e r t e b r a l  c o u n t s  ( 5 6 - 5 9  v s ,  59 -60)  and by 
d i f f e r e n c e s  i n  m orphom e t r ie s  such a s  g r e a t e r  body  d e p t h  ( 1 6 .5 -2 8 ,2 %  SL vs .
1 9 , 6 - 2 3 . fl, b u t  u s u a l l y  21-22% S L ) , l o n g e r  h e a d  l e n g t h ,  w i d e r  l ow e r  h e a d  lobe 
and o t h e r  shape d i f f e r e n c e s  ( s e e  T a b l e  19 and F i g s .  39B and  3 9 C ) . There  a r e  
some s l i g h t  d i f f e r e n c e s  i n  p i g m e n t a t i o n  be tw e en  t h e s e  two s p e c i e s ,
Specimens o f  S, l l g u l a t u s  g e n e r a l l y  had  a u e l 1 - d e v e l o p e d  m ous tache  on bo th  
o c u l a r  s i d e  l i p s ,  In  c o n t r a s t ,  £ .  n e b u l o s u s  d e s p i t e  h a v i n g  a d a r k e r  
p igm en ted  body i n  g e n e r a l ,  has  on ly  a s l i g h t  m o u s t a c h e ,  I f  any a t  a l l ,  on 
t h e  e y e d - s i d e  upper  U p .
Svmohurus n e b u lo s u s  I s  r e a d i l y  d i s t i n g u i s h e d  from £ .  v a n m e l l e a e  by 
c a u d a l  r a y  c o u n t  (14 v s ,  1 2 ) ,  v e r t e b r a l  c o u n t s  (3+6,  58-59 v s .  3+7-8,  56- 
58 ) ,  u s u a l l y  h i g h e r  m e r i s t i c  c o u n t s  (DE 105-113 v s ,  1 0 1 -108 ;  AR 91-99 v s .  
86 -93 ,  and In I t s  ID p a t t e r n  ( 1 - 2 - 2  v s .  1 - 2 - 2 - 1  o r  1 - 2 - 2 - 2 - 1 ) .
Svmphurus n e b u lo s u s  o v e r l a p s  1e n v n s 1 i n  most  m e r i s t i c  f e a t u r e s  b u t  
can  e a s i l y  be  d i s t i n g u i s h e d  by I t s  h i g h e r  c a u d a l  r a y  c o u n t  (14 v s .  10 ) ,  ID 
p a t t e r n  ( 1 - 2 - 2  v s ,  1 - 4 - 3 ) ,  b l a c k  p e r i t o n e u m  ( u n p lg m e n te d  i n  S. l e n v n a 1 ) . and 
much n a r r o w e r  and s m a l l e r  body.
In i t s  n o t a b l y  s l e n d e r  body,  i t  a p p r o x i m a t e s  body d e p t h s  o b s e r v e d  in  
s m a l l  t o  m edium-s ized  £,  m a r a l n a t u s . I t  d i f f e r s  f rom £ .  m a r p i n a t u s  i n  
s e v e r a l  f e a t u r e s  i n c l u d i n g  ca u d a l  r a y  c o u n t  (14 v s .  1 2 ) ,  ID p a t t e r n  ( 1 -2 - 2  
v s ,  1 - 3 - 2 ) ,  and much h i g h e r  m e r i s t i c s  ( v e r t e b r a e  58-59  v s .  52-56 ;  d o r s a l  
r ays  105-113 v s .  93-104;  and  a n a l  r a y s  91-99  v s .  93-104)  and by d i f f e r e n c e s  
i n  body p i g m e n t a t i o n  (no c a u d a l  b l o t c h  In  £ .  n e b u l o s u s  v s .  l a r g e  c a u d a l  
b l o t c h  In £ .  m a r a ln a t u s )
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Among 1 - 2 - 2  s p e c i e s  o c c u r r i n g  o u t s i d e  t h e  A t l a n t i c  O c e a n ,  I t  most  
c l o s e l y  r e s e m b l e s  S.. v a r l e g a t u s . b u t  p o s s e s s e s  a  g r e a t e r  number o f  v e r t e b r a e  
<58-59  v s .  5 6 ) .
D e s c r i p t i o n
Symphuru^ n e b u l o s u s  i s  a r e l a t i v e l y  s m a l l  s p e c i e s  (maximum s i z e s  
n o t  e x c e e d i n g  87 mm S L ) . ID p a t t e r n  1 - 2 - 2  ( T a b l e  9 ) .  C a u d a l  r a y s  n o r m a l ly  
14 ( T a b l e  1 0 ) .  DorsaL  r a y s  105-113  ( T a b l e  11 ) .  Anal  r a y s  9 1 - 9 9 ,  u s u a l l y  
9 3 - 9 8  ( T a b l e  12 ) .  V e r t e b r a e  u s u a l l y  58 -59  ( T a b l e  1 3 ) ,  H y p u r a l s  n o r m a l l y  5 
( 1 9 / 2 0  I n d i v i d u a l s ) ,  r a r e l y  4 ( 1 / 2 0 ) .  L o n g i t u d i n a l  s c a l e  rows  120-135 ,  
u s u a l l y  1 2 5 - 1 3 0  ( T a b l e  1 4 ) ,  S c a l e  rows  on h e a d  p o s t e r i o r  t o  lo w e r  o r b i t  19- 
24,  u s u a l l y  21 -22  ( T a b l e  1 5 ) ,  L a t e r a l  s c a l e  rows 4 3 - 5 0  ( T a b l e  1 6 ) ,  
M o r p h o m e t r i e s  a p p e a r  I n  T a b l e s  2 2 - 2 3 .
Body n o t a b l y  s l e n d e r  ( d e p t h  1 6 , 5 - 2 8 . 2 ,  u s u a l l y  2 2 .5 - 2 4 . 0 %  S L ) ; o f  
n e a r l y  u n i f o r m  w i d t h  f o r  m os t  o f  l e n g t h .  S n o u t  m o d e r a t e l y  l o n g  ( 1 6 . 0 - 2 4 . 8 *  
H L ) ; w i t h  s c a l e l e s s  a r e a  on  d o r s a l  p o r t i o n .  B l i n d  s i d e  s n o u t  and  c h i n  w i th  
w e l l - d e v e l o p e d  d e rm a l  p a p i l l a e ;  p a p i l l a e  n o t  e x t e n d i n g  t o  d o r s a l  f i n  o r i g i n .  
Head n a r r o w  ( 1 8 . 6 - 2 3 . 9 %  S L ) ; u p p e r  h e a d  l o b e  n o t a b l y  s m a l l ;  l o w e r  l o b e  l a r g e  
a n d  u s u a l l y  p r o j e c t i n g  b e y o n d  u p p e r .  Mouth s m a l l ,  s l i g h t l y  a r c h e d ;  
p o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  u s u a l l y  r e a c h e s  t o  f r o n t  e d g e  o f  p u p i l ;  l e s s  
f r e q u e n t l y  t o  a l m o s t  m i d - e y e  o r  o n l y  t o  f r o n t  m a r g i n  o f  l o w e r  e y e .  D or sa l  
f i n  o r i g i n  u s u a l l y  e q u a l  t o  a b o u t  t h e  m i d d l e  o f  t h e  u p p e r  e y e ;  l e s s  
f r e q u e n t l y  r e a c h i n g  a n t e r i o r  m a r g i n  o f  t h e  p u p i l  o r  r e a c h i n g  o n l y  t o  t h e  
p o s t e r i o r  e d g e  o f  t h e  e y e .  F i r s t  d o r s a l  r a y s  s h o r t e r  and  s e p a r a t e d  more
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T a b le  22. Summary o f  m o r p h o m e t r i e s ,  e x p r e s s e d  a s  t h o u s a n d t h s  o f  S t a n d a r d  
Length  e x c e p t  SL i n  (mm), f o r  Svmphurus n e b u l o s u s ■
C h a r a c t e r H FANGp HPAf* £D
SL 23 4 5 . 0 - 8 6 . 2 72 .6 10. 18
BD 23 163-282 233.  5 23 . 92
PPL 23 33-69 5 0 .3 9 . 4 1
PAL 23 163-246 22 3 .2 1 7 ,7 3
PEL 23 931-967 949 .  7 9 .4 1
ABL 23 708-790 7 5 7 .0 1 9 .4 4
PL 20 46-81 6 5 , 4 8 . 3 0
PA 21 37-67 4 9 . 3 9 . 0 6
CFL 21 80-116 1 0 2 ,4 10 .42
HL 23 159-208 186 . 7 1 2 . 4 0
HU 23 186-239 216 ,4 13 .4 5
POL 23 110-133 1 2 4 .0 6 . 4 4
SNL 23 29-47 3 9 . 0 5 ,4 3
UJL 22 31-47 38 . 5 4 .  51
ED 23 16-26 2 1 .3 2 . 6 9
CD 23 26-52 39 ,1 6 .7 8
UHL 23 64-144 1 2 2 .4 16. 20
LHL 23 82-129 1 0 3 .6 1 0 .8 5
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Tab le  23. Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  Head Length 
( e x c e p t  f o r  HVJ/HL) f o r  Syrophpfus p e b u j o a u s .
C h a r a c t e r H FAFCE MEAN SD
HU/HL 23 0 . 9 8 - 1 , 2 8 1 .2 0 . 0 8
POL 23 620-711 665 6 26 .8 7
SNL 23 160-248 208. 7 22 ,9 1
UJL 22 169-248 2 0 6 , 9 2 0 .2 3
ED 23 94-133 114 .2 11 .5 0
CD 23 141 308 21 0 ,0 38. 56
OPLL 23 233-479 35 8 .4 4 9 .4 7
OPUL 23 126-253 188.  7 35 .64
UHL 23 315-786 6 5 8 .6 98. 81
LHL 23 411-671 557 .4 61 .2 2
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t h a n  o t h e r s .  V e n t r a l  f i n  w i t h  membranous c o n n e c t i o n  t o  body n e a r  o r i g i n  of  
a n a l  b a s e  ( m o s t  o f t e n  t h i s  membrane i s  t o r n ) .  A n t e r i o r  n o s t r i l  n o t  r e a c h in g  
e y e .  Eyes  m o d e r a t e l y  l a r g e ,  s u b ■e l l i p t i c a l ; 9 . 4 - 1 3 , 3 1  HL; u s u a l l y  equal in  
p o s i t i o n  o r  u p p e r  e y e  h a r d l y  n o t i c e a b l y  i n  advance  o f  l o w e r  eye .  Eyes 
u s u a l l y  w i t h o u t  s c a l e s ;  u s u a l l y  w i t h  o n l y  1-3 s m a l l  s c a l e s  i n  na r row  
i n t e r o r b i t a l  s p a c e .  P u p i l l a r y  o p e r c u l u m  a b s e n t .
T e e t h  w e l l - d e v e l o p e d  on a l l  j a w s .  Doth Jaws on o c u l a r  s id e  u s u a l l y  
w i t h  a  c o m p l e t e  row o f  s l e n d e r  t e e t h ;  somet im es  row on u p p e r  jaw p r e s e n t  
o n l y  on  a n t e r i o r  t w o - t h i r d s  o f  p r e m a x l l l a .
S c a l e s  s m a l l ,  num erous ,  s t r o n g l y  c t e n o i d  on b o t h  s i d e s .  No s c a l e s  on 
b l i n d  s i d e  d o r s a l  and  a n a l  f i n s .
P i g m e n t a t i o n
O c u l a r  s i d e  a l m o s t  u n i f o r m l y  c o l o r e d  l i g h t  t o  d a r k  brown,  sometimes 
w i t h  a n  o v e r l y i n g  p a t t e r n  o f  d a r k  b rown  c l o u d y  a r e a s  on t h e  body b u t  
o t h e r w i s e  w i t h  no d i s t i n c t i v e  m a r k i n g s .  Area I m m e d ia t e l y  p o s t e r i o r  to  
o p e r c u l a r  o p e n i n g  s o m e t im e s  w i t h  d a r k e r  brown s h a d i n g  t h a n  g e n e r a l  body 
c o l o r .  S c a l e s  on  o c u l a r  s i d e  w i t h  a l o n g i t u d i n a l  s t r e a k ;  fo rm ing  abou t  40- 
60 s t r e a k s  a c r o s s  b o d y .  F i n s  l a c k  a n y  o b v i o u s  p ig m e n t  p a t t e r n s ,  Dorsal  and 
a n a l  f i n  r a y s  w i t h  l i g h t  brown p i g m e n t  a l o n g  t h e i r  l e n g t h s ;  l i t t l e  i f  any 
p i g m e n t  on  f i n  membranes .  ProxlmaL t h i r d  o f  c a u d a l  f i n  w i t h  d i f f u s e  browti 
p i g m e n t  n o t  u n l i k e  t h a t  o f  body.  B l i n d  s i d e  o f f - w h i t e ,  u s u a l l y  w i t h  a 
m e d i a n  l i n e  o f  b l a c k  p ig m e n t  s p o t s  f rom d e e p e r  m u sc l e  bands  a l o n g  the  
v e r t e b r a l  co lum n s h o w i n g  t h r o u g h  s k i n .  Opercu lum  n o t  p ig m e n te d  o t h e r  than  
g e n e r a l  b a c k g r o u n d  c o l o r ;  i n n e r  l i n i n g  o f  o p e rc u lu m  and I s th m u s  no t
131
p ig m e n te d .  P e r i t o n e u m  b l a c k ,  c l e a r l y  e v i d e n t  t h r o u g h  b o t h  s i d e s  o f  
abdomina l  w a l l .  O c c a s i o n a l l y  a s l i g h t  m o u s t a c h e  on o c u l a r  s i d e  u p p e r  l i p ,  
b u t  n o t  p r e s e n t  I n  most s p e c im e n s  exam ined .  Goode and  Bean (1883)  d e s c r i b e d  
t h e  h o l o t y p e  a s  b e i n g  g r a y i s h ,  e v e r y w h e r e  m o t t l e d  w i t h  brown.  G i n s b u r g  
(1951)  d e s c r i b e d  t h r e e  s p e c im e n s  he  exam ined  a s  b e i n g  p a r t l y  f a d e d  w i t h
a l m o s t  u n i f o r m  r e d d i s h  o r  y e l l o w i s h  brown c o l o r a t i o n .
G eo g ra p h ic  D i s t r i b u t i o n  ( F i g .  10)
Svmphurus n e b u lo s u s  o c c u r s  o n l y  I n  t h e  w e s t e r n  N o r th  A t l a n t i c  from j u s t  
s o u t h  o f  Long I s l a n d ,  New York (4Q°48 'N) t o  more s o u t h e r l y  w a t e r s  o f  t h e  
B lake  F l a t e a u  o f f  F o r t  L a u d e r d a l e ,  F l o r i d a  ( 2 6 ° 2 B 'N ) ,  T h i s  s p e c i e s  I s  on ly
r a r e l y  c a p t u r e d  u n d o u b t e d l y  due t o  i t s  s m a l l  s i z e  and  the  d i f f i c u l t i e s  i n
c o l l e c t i n g  s m a l l  f i s h e s  a t  t h e  g r e a t  d e p t h s  t h a t  I t  f r e q u e n t s .  Only 24 
spec im ens  were a v a i l a b l e  f o r  t h i s  s t u d y .  C o n s e q u e n t l y ,  l i t t l e  I s  known 
c o n c e r n i n g  mos t  a s p e c t s  o f  t h e  b i o l o g y  o f  t h i s  s p e c i e s .
Whether  t h i s  s p e c i e s  i s  r a r e  In  n a t u r e  o r  t h e  s m a l l  numbers  a v a i l a b l e  
f o r  s tu d y  r e f l e c t  t h e  u n s u c c e s s f u l  t r a w l i n g  In  t h e  s p e c i e s  p r e f e r r e d  h a b i t a t  
i s  unknown. H os t  ( 8 /1 2 )  c a p t u r e s  have  b e e n  o f  s i n g l e  s p e c i m e n s .  The 
l a r g e s t  s i n g l e  c o l l e c t i o n  (UNC 4951;  d e p t h  495 m) i n  which 10 s p e c im e n s  were 
t a k e n  was made due e a s t  o f  Cape F e a r ,  N o r t h  C a r o l i n a .
T h i s  I s  a d e e p w a te r  t o n g u e f i s h .  The o v e r a l l  d e p t h  r an g e  i s  239-810  m 
b u t  t h e  m a j o r i t y  o f  spec im ens  have been  t a k e n  b e tw e e n  400 -600  m.
Based on t h e  m a t e r i a l  a t  h a n d ,  t h e  s p e c i e s  a t t a i n s  a maximum s i r e  of  
a p p r o x i m a t e l y  87 mm SL.
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M a t e r i a l  Examined 24 Spec im ens ,  12 L o ts .
MCZ 27966;  H o lo ty p e  ( 7 6 . 6 ) ;  32°07 'N  7 8 ° 3 7 ’ 30"U; 421M, MCZ 39480; ( 6 7 . 0 ) ;  
3 0 ° 5 8 ’N 79°34'W; 511M; 24 I I  40 .  UMML 20746;  2 ( 6 7 . 9 - 6 8 , 1 ) ;  2f l°O9-10rM 
7 9 ° 0 2 - 0 0 'W; 810M; 18 VII 65,  UMML 27439;  ( 5 4 . 9 ) ;  26°2 8 -2 7 'N  7fl°40-43'W; 
658M; 21 VII  65. UMO 3 1 1 .8 ;  ( 7 6 . 7 ) ;  4 0 ° 4 8 , N 66°36-38 'W; 524M; 19 VI 74.
UNC 4951;  1 0 ( 6 7 . 7 - 8 6 . 2 ) ;  33°4 8 -5 2 'N  7 6 ° 1 2 - 0 6 ’W; 495M; 29 VII 70. USNM 
152842;  ( 4 5 . 0 ) ;  J 9 ° 5 5 '3 1 " N  70°39'W; 355H; 04 X 1882. USNM 265179; ( 6 3 . 8 ) ;  
29°29 'N  7 9 ° 5 3 ' W; 686M; 19 XI 65 .  USNM UPCAT ORII 11715;  ( 6 7 . 7 ) ;  30°54 'N 
79°40'W; 488M; 21 I 72. USNH UNCAT ORII 11720;  2 ( 6 9 . 5 - 6 9 . 6 ) ;  3 l °4 3 'N  
7 9 ° 2 1 ’W; 239M; 21 I 72.  VIMS 5577; 2 ( 6 4 . 3 - 6 6 , 5 ) ;  3 6 ° 0 0 .5 'N  74°45'W; 400M; 




Dwarf  S p e c i e s  w i t h  1 - 3 - 2  ID p a t t e r n  and Unplgmented P e r i t o n e u m
Symphurus a rawak  Rob ins  and R a nda l l  1965 
( F i g .  hOA)
C a r i b b e a n  T o n g u e f i s h
SymphMTU^ arawak
R o b in s  a n d  R a n d a l l  1 9 6 5 ’ 331;  O r i g i n a l  d e s c r i p t i o n  w i t h  p h o to g ra p h ;  Curacao.  
BohIke  a n d  C h a p l i n  1968:  223;  Bahamas; D i a g n o s i s ,  c o u n t s ,  f i g u r e ,  
d i s t r i b u t i o n ,
R a n d a l l  1966:  166;  C a r i b b e a n  d i s t r i b u t i o n .
S t a r c k  1968:  31;  L i s t e d ,  A l l i g a t o r  R e e f ,  FL.
G a r z o n  F. and  A c e ro  P. 1983:  106; L i s t e d ,  Colombia;  C o u n t s ,  measurements  anti 
p h o t o g r a p h .
H o l o t y p e  ANSP 101985 Female  3 3 ,7  mm SL. Curacao ,  Lagoen. 16M. 25 XI 62, 
Remarks
R o b i n s  a n d  R a n d a l l  ( 1 9 6 5 )  t e n t a t i v e l y  p roposed  t h a t  arawak and S. 
m i n o r  r e p r e s e n t e d  a n o r t h - s o u t h  s p e c i e s  p a i r  which may have d i f f e r e n t i a t e d  
b e c a u s e  o f  r e p e a t e d  l a t i t u d i n a l  f l u c t u a t i o n s  in  the  f i s h  fauna d u r i n g
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g l a c i a L  and i n t e r g l a c i a l  p e r i o d s .  W hi le  t h i s  h y p o t h e s i s  i s  a t t r a c t i v e  and  
*
may e v e n  be s u b s t a n t i a t e d  w i t h i n  o t h e r  g r o u p s  o f  Svm phurua . i t  d o e s  n o t  
a p p l y  t o  t h e s e  two s p e c i e s .  Based  on  e v i d e n c e  p r e s e n t e d  e a r l i e r  I n  the  
a n a l y s i s  o f  s p e c i e s  g r o u p s ,  I t  was shown t h a t  S.. a rawak  b e l o n g s  t o  the  1 - 3 -2  
ID p a t t e r n  s p e c i e s  g r o u p ,  w h e r e a s ,  S. m ino r  b e l o n g s  to  a s m a l l  g r o u p  of 
q u i t e  d i f f e r e n t  s p e c i e s  c h a r a c t e r i z e d  by a 1 - 4 - 2  ID p a t t e r n ,  w e l 1 - d e v e l o p e d  
p u p i l l a r y  o p e rc u lu m  and  membrane o s t i a .  The o n l y  s i m i l a r i t i e s  be tw e en  t h e s e  
s p e c i e s  a r e  low m e r i s t i c s  and  s m a l l  body s i z e .
Study M a t e r i a l : 42 S p e c im e n s ,  1 1 . 7 - 4 9 , 3  nun SL, 42 r a d i o g r a p h e d ,  40 
m e a s u r e d .
D i a g n o s i s
A r e a d i l y  d i s t i n c t i v e  s p e c i e s  c h a r a c t e r i z e d  by  t h e  l o w e s t  m e r i s t i c  
f e a t u r e s  o f  any  s p e c  t e e  I n  t h e  g e n u s .  I t  i s  e a s i l y  r e c o g n i z e d  by t h e  
f o l l o w i n g  c o m b i n a t i o n  o f  c h a r a c t e r s :  s m a l l  body s i z e  ( u s u a l l y  l e s s  t h a n  50 
mm SL) , 1 - 3 - 2  ID p a t t e r n ,  u n p ig m e n te d  p e r i t o n e u m  and  the  f o l l o w i n g  
c o m b i n a t i o n  o f  m e r i s t i c s :  c a u d a l  r a y s  12,  d o r s a l  r a y s  7 0 - 7 5 ,  a n a l  r a y s  55- 
61, and  v e r t e b r a e  3 9 - 4 2 .  Of a l l  t h e  s p e c i e s  In  t h e  g e n u s ,  o n l y  S. minor  
a p p r o a c h e s  t h e  m e r i s t i c s  and  s m a l l  body s i z e  o b s e r v e d  in  ppawak .
However ,  t h i s  s p e c i e s  d i f f e r s  s i g n i f i c a n t l y  f rom £ .  a rawak  i n  many f e a t u r e s  
I n c l u d i n g  ID p a t t e r n  ( 1 - 4 - 2  v s ,  1 - 3 - 2 ) ,  c a u d a l  r a y  c o u n t  (10 v s .  1 2 ) ,  
p o s s e s s i o n  o f  a  w e l l - d e v e l o p e d  p u p i l l a r y  ope rc u lum  and  membrane o s t i a  a l o n g  
t h e  b a s e s  o f  d o r s a l  and  a n a l  f i n s  ( b o t h  a b s e n t  I n  a r a w a k ) . and  £ .  minor  
g e n e r a l l y  h a s  a h i g h e r  v e r t e b r a l  c o u n t  (41 -43  v s ,  4 0 - 4 2 ) ,
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Svmphurus  a r a w a k  s h a r e s  w i t h  t h r e e  o t h e r  A t l a n t i c  d w a r f  s p e c i e s  (£ .  
r h v t l s m a , u n d e s c r l b e d  s p e c i e s  A and  u n d e s c r i b e d  s p e c i e s  B) t h e  f o l l o w i n g  
c h a r a c t e r s :  s m a l l  body  s i z e ,  12 c a u d a l  r a y s ,  u n p l g m e n t e d  p e r i t o n e u m  and  1 - 3 -  
2 ID p a t t e r n .  Svmphurus a r a w a k  i s  n o t  e a s i l y  c o n f u s e d  w i t h  t h e s e  s p e c i e s  
b e c a u s e  o f  i t s  c o n s i d e r a b l y  l o w e r  m e r i s t i c s  ( v e r t e b r a e  39 -42  v s .  4 6 - 4 9 ;  
d o r s a l  r a y s  70 -75  v s .  8 2 - 8 9 ;  a n a l  r a y s  5 5 - 6 1  v s .  6 8 - 7 5 )  and  p i g m e n t a t i o n  
p a t t e r n .  Svmphurus  a r a w a k  h a s  a b a n d e d  p a t t e r n  on t h e  e y e d  s u r f a c e  o r  t h e  
e y e d  s u r f a c e  i s  c o v e r e d  w i t h  I r r e g u l a r l y - s h a p e d  b l o t c h e s .  I n  a b o u t  o n e - h a l f  
o f  t h e  i n d i v i d u a l s  e x a m in e d ,  t h e  b l i n d  s i d e  i s  s p r i n k l e d  w i t h  d a r k  brown o r  
b l a c k  m e l a n o p h o r e s . I n  c o n t r a s t ,  none  o f  t h e  o t h e r  s p e c i e s  h a v e  s u c h  a 
c o m b i n a t i o n  o f  p i g m e n t a t i o n .  The e yed  s u r f a c e  o f  Svm phurus  r h v t l s m a  I s  a l s o  
b a n d e d  b u t  u s u a l l y  t h e  l a s t  two b a n d s  on  t h e  t r u n k  c o a l e s c e  t o  form a 
h e a v i l y  p i g m e n t e d  c a u d a l  p a t c h  and  t h e  b L i n d  s i d e  o f  t h e  body  o f  £ .  r h v t i s m a  
i s  u n p l g m e n t e d .  U n d e s c r l b e d  s p e c i e s  A h a s  a  c r e a m - c o l o r e d  e y e d - s u r f a c e  w i t h  
s e v e r a l  m o s t l y  i n c o m p l e t e  c r o s s b a n d s  and  no p i g m e n t  on  t h e  b l i n d  s i d e .  
U n d e s c r l b e d  s p e c i e s  B h a s  a  d a r k ,  c h o c o l a t e  brown c o l o r a t i o n  w i t h  
a l t e r n a t i n g  X a n d  Y - s h a p e d  m a r k i n g s  on t h e  o c u l a r  s u r f a c e  o f  t h e  body  and  
t h e  b l i n d  s i d e  I s  u n p l g m e n t e d .  A l s o ,  t h e  d o r s a l  and  a n a l  f i n s  i n  t h i s  
s p e c i e s  h a v e  an  a l t e r n a t i n g  s e r i e s  o f  b l o t c h e s  and  c l e a r  a r e a s  ( u n i f o r m  i n  
£ .  a r a w a k ) .
D e s c r i p t i o n
Svm phurus  a r a w a k  i s  a d w a r f  s p e c i e s  r e a c h i n g  a d u l t  l e n g t h s  o f  
a p p r o x i m a t e l y  50 mm SL. ID p a t t e r n  1 - 3 - 2  ( T a b l e  9 ) ,  C a u d a l  r a y s  n o r m a l l y  
12, r a r e l y  o t h e r w i s e  ( T a b l e  1 0 ) ,  D o r s a l  r a y s  70 -75  ( T a b l e  1 1 ) .  Ana l  r a y s
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55-61  ( T a b l e  12)-  V e r t e b r a e  39 -42 ,  u s u a l l y  40 -41  ( T a b le  1 3 ) .  L o n g i t u d i n a l  
s c a l e  rows 5 5 - 6 5 ,  u s u a l l y  58-64 (Table  14) ,  S c a l e  rows on head p o s t e r i o r  to  
l o w e r  o r b i t  12-15 ( u s u a l l y  14-15)  (Tab le  15) , L a t e r a l  s c a l e  rows 27-36 ,  
u s u a l l y  3 2 - 3 6  ( T a b le  1 6 ) .  P r o p o r t i o n a l  measurements  a p p e a r  I n  T a b l e s  24 -25 .
Body d e e p  <25,4-37 ,7% S L ) , o f  s t o c k y  b u i l d  ( g r e a t e s t  body d e p t h  
o c c u r r i n g  In  a n t e r i o r  one t h i r d  o f  body.  Head r e l a t i v e l y  wide (22 ,5 -3 1 ,6 %  
SL) ; w i t h  r e l a t i v e l y  l o n g  p o i n t e d  s n o u t .  Snout  l e n g t h  16 .3 -30 .7% HL, Snout  
c o v e r e d  t o  t i p  w i t h  s m a l l  c t e n o i d  s c a l e s ;  s c a l e s  n o t  embedded bu t  r a t h e r  
d e c i d u o u s .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  somewhat v a r i a b l e  in l o c a t i o n ;  
u s u a l l y  r e a c h e s  t o  a b o u t  the middle  o f  lower  e y e ,  som e t im es  only t o  a n t e r i o r  
m a r g i n  o f  p u p i l  o f  lower  o r b i t ,  or r a r e l y  on ly  to  f r o n t  margin  o f  eye .  Eyes 
r e l a t i v e l y  l a r g e ,  9 .7-20 ,0% HL; u s u a l l y  e q u a l  in  p o s i t i o n .  Eyes n o t  c ove re d  
w i t h  s c a l e s ;  u s u a l l y  w i t h  1 -2 ,  o c c a s i o n a l l y  3 sm a l l  s c a l e s  in  na rrow 
I n t e r o r b i t a l  s p a c e .  P u p i l l a r y  operculum a b s e n t ,  A n t e r i o r  n o s t r i l  a lm os t  
r e a c h i n g  a n t e r i o r  m arg in  o f  l ow e r  eye .  D or sa l  f i n  o r i g i n  u s u a l l y  a t  a 
v e r t i c a l  e q u a l  t o  f r o n t  m arg in  o r  m i d - p o i n t  o f  u p p e r  e y e .  No s c a l e s  on 
d o r s a l  and  a n a l  f i n s .  P e l v i c  f i n  w i th  membranous c o n n e c t i o n  to body a t  base  
o f  a n a l  f i n .
T e e t h  w e l l - d e v e l o p e d  on a l l  jaws.  Den ta ry  o f  o c u l a r  s i d e  u s u a l l y  w i t h  
a c o m p l e t e  row o f  s l e n d e r  t e e t h ;  l e s s  f r e q u e n t l y  row o f  t e e t h  p r e s e n t  on ly  
on a n t e r i o r  t h r e e  - f o u r t h s  o f  d e n t a r y ,  Row o f  t e e t h  p r e s e n t  only on a n t e r i o r  
t h r e e  - f o u r t h s  o f  o c u l a r  s i d e  p r e m a x l l l a .
S c a l e s  r e l a t i v e l y  l a r g e ,  s t r o n g l y  c t e n o i d  on b o t h  s i d e s  o f  f i s h .
1 3 /
T a b l e  24 .  Summary o f  m o rp h o m e t r i e s ,  e x p r e s s e d  a s  t h o u s a n d t h s  o f  S t a n d a r d  
Leng th  e x c e p t  f o r  SL ( i n  mm), f o r  Svrnphurus a r a w a k .
C h a r a c t e r H PATTGE MEAN ££
SL 40 1 1 . 7 - 4 9 . 3 28 2 8 .1 8
BD 40 254-377 317 , 2 2 4 .9 8
PDL 39 49-145 93, 1 15 .12
PAL 40 1BB-350 300.  2 30 .96
DBL 40 649-941 9 0 3 .3 4 4 .  33
ABL 40 4 95-776 6 8 7 .0 3 9 .7 5
PL 36 60-100 8 3 .6 9 .8 8
PA 40 4 3 -9 9 6 6 . 4 10 ,53
CFL 34 120-204 1 6 9 .6 17 .99
HL 40 182 299 2 6 5 .8 2 0 .5 6
HW 40 225-316 2 8 2 . 0 1 7 .0 4
POL 40 114-188 156 .6 1 5 .9 6
SNL 40 4 3 -7 4 59 .4 8 57
UJL 40 54-77 62 .3 5.  B6
ED 40 25-49 3 8 .1 4 . 33
CD 40 30-68 5 4 . 0 7 ,11
UHL 40 109-192 1 5 3 .3 15 .23
LHL 40 110-174 14 0 ,0 14 .727
T a b l e  2 5 .  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  Head L en g th
( e x c e p t  HW/HL) f o r  Svmphurus  fllSEflk-
C h a r a c t e r H PANGS MEAN SD
HW/HL 40 0 , 9 2 - 1 . 2 8 1.1 0 .0 7
POL 40 500-660 588 .7 34 .46
SNL 40 163-307 224 .2 32 .90
UJL 40 200-333 235 ,6 23 .42
ED 40 97-200 144 .1 1 9 .7 1
CD 40 132 347 20 4 .8 36, 14
OPLL 39 229-379 28 8 .5 34 ,64
OPUL 39 159-303 230.8 30 .17
UHL 40 400-738 576 .7 63 .58
LHL 40 415-680 531 .0 56 , 72
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P i g m e n t a t i o n
Eyed s u r f a c e  c o n s p i c u o u s l y  marked w i t h  2 - 7 ,  u s u a l l y  4 - 6 ,  comple te  
bands  i n  a b o u t  o n e - h a l f  o f  t h e  I n d i v i d u a l s  examined .  O t h e r w i s e ,  i n d i v i d u a l s  
w i t h  bands  i n com ple te  and r e c o g n i z a b l e  o n ly  as  6 - 1 0  l a r g e  and  v a r i a b l y  
p o s i t i o n e d  d a rk  b l o t c h e s .  Banda a r e  brown a g a i n s t  a u s u a l l y  o f f - w h i t e  or 
p a l e  y e l l o w i s h  background .  The f i r s t  band  s i t u a t e d  a t  o p e r c u l a r  opening .  
Second ba nd  u s u a l l y  a t  o r  n e a r  o r i g i n  o f  a n a l  f i n .  L a s t  band  n e a r  the  
p o s t e r i o r  e x t e n t  o f  d o r s a l  and  a n a l  f i n s .  Spec imens  l a c k i n g  comple te  bands 
c h a r a c t e r i s t i c a l l y  w i t h  3 o r  4 b l o t c h e s  ( r a r e l y  l a r g e  round  s p o t s )  a long  
d o r s a l  a n d  v e n t r a l  t h i r d s  o f  e yed  s i d e .  The p o s t e r l o r r a o s t  p a i r  o f  
b a n d s  u s u a l l y  fo rm ing  a d a r k  V o r  Y a t  ab o u t  t h e  o n e - t h i r d  p o i n t  between 
c a u d a l - f i n  b a se  and  g i l l  o p e n in g .  A na r row  d a rk  v e r t i c a l  b a r  e x t e n d s  from 
u p p e r  eye  t o  d o r s a l  p r o f i l e .  A sm a l l  d a r k  s p o t  a lw a y s  p r e s e n t  a t  upper  end 
o f  g i l l  o p e n in g .  Oute r  opercu lum  n o t  p igmented  o t h e r  t h a n  g e n e r a l  
b a c k g r o u n d  c o l o r .  I n n e r  ope rcu lum  and i s thm us  n o t  p ig m e n te d .  Moustache of  
v a r i a b l e  i n t e n s i t y  p r e s e n t  on o c u l a r  s i d e  upper  l i p .  Dark s p o t  u s u a l l y  
p r e s e n t  a t  a n g le  o f  j aw s  on o c u l a r  s u r f a c e .  Each s c a l e  on  t h e  head  and body 
m arked  by  numerous s m a l l  m e la nopho re s  b u t  ground c o l o r  p a l e  i n  c o n t r a s t  to  
t h e  d a r k  b l o t c h e s  on the  body.  He lanophore  c o n c e n t r a t i o n s  h e a v i e s t  in  
c a u d a l  o n e - t h i r d  o f  body.  B l i n d  s i d e  in  abou t  h a l f  the  s p e c im e n s  w i th  small  
p e p p e r - d o t s  e x t e n d i n g  v a r i a b l e  d i s t a n c e s  a lo n g  t r u n k .  P e p p e r - d o t s  h e a v i e s t  
u s u a l l y  i n  r e g i o n  o v e r l y i n g  p t e r y g i o p h o r e s  o f  d o r s a l  and a n a l  f i n s  and in 
c a u d a l  o n e - t h i r d  o f  body, p e r i t o n e u m  u n p l g m e n t e d ,
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D o r s a l  and  a n a l  f i n s  w i t h o u t  o b v i o u s  s p o t t e d  p a t t e r n .  D o r s a l  and  a n a l  
f i n  r a y s  w i t h  brown oae lanophores  a l o n g  e a c h  r a y .  M e l a n o p h o r e s  i n c r e a s e  In  
d e n s i t y  I n  r e g i o n  o f  body b l o t c h e s  and b a n d s  and become e x t r e m e l y  d e n s e  In  
c a u d a l  o n e - t h i r d  o f  b o d y  so t h a t  f i n s  become d a r k e r  p o s t e r i o r l y .  Cauda l  f i n  
and  n e i g h b o r i n g  p a r t s  o f  d o r s a l  and  a n a l  f i n s  d a r k  b rown  o r  b l a c k .
D i s t r i b u t i o n  ( F ig .  11)
Svmphurua a ra w ak  i s  w i d e s p r e a d  t h r o u g h o u t  t h e  C a r i b b e a n  S e a .  I t  h a s  
b e e n  t a k e n  once  e x t r a l i m l t a l l y  a t  A l l i g a t o r  Reef ,  F l o r i d a  ( S t a r c k  1968 ) .  
However ,  t h e  m a j o r i t y  o f  s p e c i m e n s  have b e e n  c o l l e c t e d  In  t h e  Bahamas and 
i s l a n d s  o f  t h e  C a r i b b e a n .  M a t e r i a l  ex a m in ed  i n c l u d e s  s p e c i m e n s  c a p t u r e d  
f rom  t h e  f o l l o w i n g  l o c a t i o n s :  Bahamas ( s e v e r a l  l o c a t i o n s ) ,  C u r a c a o ,
D o m in ic a ,  H a i t i ,  J a m a i c a ,  F u e r t o  R ico ,  P r o v i d e n c i a  I s l a n d  a n d  Cayman 
I s l a n d s .  R o b in s  and  R a n d a l l  (1965 )  r e p o r t e d  t h i s  s p e c i e s  a l s o  a t  S t .  J o hn ,  
V i r g i n  I s l a n d s .  In  a d d i t i o n  t o  t h e  A l l i g a t o r  Reef  c a p t u r e ,  s e v e r a l  
a d d i t i o n a l  s p e c im e n s  have  a l s o  b e e n  t a k e n  a l o n g  c o n t i n e n t a l  r e e f  a r e a s  a t  
B e l i z e  (FMNH 94017)  a n d  a t  Cabo de  l a  A g u j a  (one s p e c i m e n )  a n d  Baha de 
G uyra c a  ( t h r e e  s p e c i m e n s ) ,  Co lom bia  ( G a rz o n  F. and  A c e r o  P. 1 9 8 3 ) .
S i z e  and  S e x u a l  M a t u r i t y
Svmphurus a rawak  I s  a d w a r f  s p e c i e s  o f  Svmphurus and  I s  among t h e  
s m a l l e s t  o f  f l a t f i s h e s  ( F ig ,  1 2 ) .  The l a r g e s t  s p e c i m e n  e x a m i n e d  was a 
f e m a l e  ( 4 9 .3  mm SL) . The l a r g e s t  male was 34 .7  mm SL. H o s t  f e m a l e s  ha d  
e v i d e n c e  o f  go n a d a l  e l o n g a t i o n  w i t h  i n i t i a t i o n  o f  r i p e n i n g  a t  s i z e s  o f  24-30  
rum SL, Se x u a l  m a t u r i t y  in  f e m a l e s  a p p a r e n t l y  o c c u r s  somewhere a r o u n d  30 mm
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SL. The two s m a l l e s t  m a tu re  f e m a l e s  were 3 0 ,3  and  3 0 ,7  trim SL. Small  s i z e  
Is a l s o  r e f l e c t e d  I n  the  o n t o g e n y  o f  t h i s  s p e c i e s ,  a s  J u v e n i l e s  o f  1 1 ,7 ,
13.2 and  13 ,9  mn 5L ha d  a l r e a d y  m etamorphosed  and assumed a  b e n t h i c  
e x i s t e n c e .
Ecology
The m a j o r i t y  o f  spe c im ens  have  b e e n  c a p t u r e d  I n  c l e a r  w a t e r s  on sand  
b o t to m s  a d j a c e n t  t o  c o r a l  r e e f s .  The known d e p th  r a n g e  i s  5 -AO m, w i t h  most 
c a p t u r e s  o c c u r r i n g  be tw e en  5 -20  m ( F i g .  13}
L i t t l e  e l s e  i s  known c o n c e r n i n g  l i f e  h i s t o r y  a s p e c t s  o f  t h i s  s p e c i e s ,
M a t e r i a l  Examined
Measured and Counted 42 S pe c im e ns ,  14 L o t s .
ANSP 101985;  H o lo type  ( 3 3 , 1 ) ;  C u ra c ao ;  14M; 25 XI 62. UMML 15491;
P a r a t y p e s ;  2 ( 2 6 . 3 - 3 6 , 3 ) ;  C u ra c ao ;  14M; 25 XI 62.  UMML 15492;  P a r a t y p e s ; 
2 ( 2 8 . 8 - 3 8 , 3 ) ;  S t ,  t t a r c ' a  Bay, H a i t i ;  6M; 22 XII  59.  UF 12269;  P a r a t y p e  
( 2 9 . 8 ) ;  Grand Cayman I s l a n d ;  15M; 22 X 64.  USNM 198200;  ( 2 ) ;  Curacao ;  14M, 
25 XI 62.  AMNH 27327;  ( 1 8 . 0mm); Mayaguana I s l a n d ,  Bahamas;  9M; 19 I I I  66. 
AMNH 27706;  ( 2 4 . 4 ) ;  A c k l l n s  I s l a n d ,  Bahamas;  20M; 09 I I I  66,  AMNH 29214;  
( 3 5 . 4 ) ;  Mayaguana I s l a n d ,  Bahamas;  15M; 19 I I I  66. AMNH 34603;  ( 2 5 . 2 ) ;  
E l e u t h e r a  I s l a n d .  Bahamas;  11H; 02 I I  68.  AMNH 33161;  ( 1 3 , 9 ) ;  L U t l e  
I n a g u a ,  Bahamas; 25M; 21 I 68.  ANSP 111378;  ( 2 6 . 6 ) ;  S t .  Marc Bay, H a i t i ;
39M; 16 IX 67.  ANSP 111924;  3 ( 2 3 , 1 - 2 7 . 1 ) ;  E l e u t h e r a  I s l a n d ,  Bahamas;  11M;
02 I I  68 .  ANSP 119056; ( 2 7 , 7 ) ;  H a i t i ;  29M. ANSP 119057;  ( 4 1 . 3 ) ;  P o r t  Au 
P r i n c e  Bay, H a i t i ;  22M; 12 IX 6 7 ) .  ANSP 144354; 2 ( 1 3 . 2 - 2 4 . 3 ) ;  6 ml S La
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P a r g u a r a ,  P u e r t o  R i c o ;  9M; 12 XI 76 .  ANSP 147929;  ( 1 7 . 8 ) ;  C a t  I s l a n d ,  
Bahamas; 28M; 31 I 6 8 .  FHNH 94817;  ( 3 2 . 5 ) ;  G l o v e r s  R e e f ,  B e l i z e ;  25M; 28 VI 
79.  UF 13380;  ( 1 1 . 7 ) ;  L i t t l e  San S a l v a d o r ,  B a ha m as ; 31M; 09 IX 6 6 .  OF 
13455;  2 ( 2 9 , 2 - 3 4 . 7 ) ;  G reen  Cay, Bahamas;  20H; 21 V I I I  66 .  UF 17054;  
(31.6mm);  G r e e n  Cay, Bahamas; 18M; 22 V I I I  66. UF 25721;  ( 3 0 . 3 ) ;
P r o v i d e n c l a  I s l a n d ;  34K; 14 V I I I  6 9 ,  UF 25876;  ( 2 2 . 0 ) ;  P r o v l d e n e i a  I s l a n d ;  
18K; 11 V I I I  69 .  UMML 19274;  ( 2 8 . 0 ) ;  A l l i g a t o r  R e e f ,  FL; 15M; 16 VII  65 .  
UMML 21421;  ( 2 7 . 3 ) ;  S t .  Hare Bay, H a i t i ;  6M; 22 X I I  59. UMML 31430;  ( 3 0 . 6 ) ;  
D i s c o v e r y  Bay,  J a m a i c a ;  25M; 24 VI 72.  UMML UNCAT FLC-fl-18;  2 ( 3 8 . 5 - 4 9 . 3 ) ;  
11M; 17 VI 70. UMML UNCAT; ( 3 7 . 7 ) ;  J a m a i c a ;  Summer, 1972,  UMML UNCAT; ( 1 ) ;  
No D a t a . USNM 265177;  2 ( 2 6 . 7 - 4 1 . 0 ) ;  D om in ica ,  BUI; BM; 10 XI 64.  USNM 
265178;  ( 2 0 . 4 ) ;  D om in ica ,  BUI; fiM; 14 XI 64. USNM 265182;  2 ( 1 8 . 6 - 2 0 . 0 ) ;  
Domin ica ,  BUI; 15 XI 64 ,  USNM 267784 ;  ( 2 9 . 3 ) ;  B e l i z e  < 16°48 'N ;  8 8 ° 0 4 ‘W); 
24M; 02 IV 83.
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F i g u r e  12
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Svmphurus r h v t i s m a  Bohlke 1961 
( F i g .  40B)
F a t c h t a i l  T o n g u e f l s h
j>. r h v t i s m a
ll
Bohlke 1961:  3; O r i g i n a l  d e s c r i p t i o n  w i t h  p h o t o g r a p h ;  Bahamas.
R ob ins  and  R a n d a l l  1965: 334;  C u ra c ao ,  Lagoen;  S u p p le m e n ta ry  c o u n t s  and 
m e a s u r e m e n t s .
II
Bohlke and  C h a p l i n  1968;  224;  D i s t r i b u t i o n ,  c o u n t s ,  d e s c r i p t i o n ,  f i g u r e ,
l l o l o t y p e  ANSP 93812,  2 6 .3  mm SL. Bahamas W o f  Wood Cay, o f f  Grand Bahama
I s l a n d ,  L i t t l e  Bahama Bank ( c a . 2 6 ° 4 4 ‘ 15“N; 7 9 °02 '37" t f ,  Depth .  19 
VII 59.
S tu d y  M a t e r i a l : 7 Spec im ens ,  2 1 . 7 - 4 5 , 1  mm SL. 6 x - r a y e d ,  6 m easu red .  
D i a g n o s i s
Svmphurus r h v t i s m a  i s  o n l y  one o f  f o u r  d w a r f  s p e c i e s  w i t h  a c o m b in a t io n  
o f  a 1 -3 -2  ID p a t t e r n ,  12 c a u d a l  r a y s  and an unp igm en ted  p e r i t o n e u m ,  I t  
most  c l o s e l y  r e s e m b l e s  two u n d e s c r l b e d  s p e c i e s  ( u n d e s e r i b e d  s p e c i e s  A and B) 
known o n l y  from i s l a n d s  In t h e  e a s t e r n  A t l a n t i c .  I t  may be d i s t i n g u i s h e d  
from b o t h  t h e s e  s p e c i e s  on t h e  b a s i s  o f  I t s  lower  m e r i s t i c s  ( d o r s a l  r a y s  83- 
85 v s .  87-89 ;  a n a l  r a y s  68-71  v s .  74 -75 ;  v e r t e b r a e  46-48 v s .  4 8 - 4 9 ;  and
somewhat  l a r g e r  s c a l e s ,  91-97  s c a l e  rows v s .  101 -1 0 9  In t h e  o t h e r  two 
s p e c i e s )  a n d  d i f f e r e n c e s  i n  p i g m e n t a t i o n .  A l l  b u t  t h e  l a r g e s t  s p e c i m e n s  o f  
S- r h v t i s m a  h a v e  a d a r k  b l o t c h  a c r o s s  t h e  p o s t e r i o r  t h i r d  o f  t h e  body 
( a b s e n t  i n  t h e  two e a s t e r n  A t l a n t i c  s p e c i e s ) ,  t h e  eyed  s u r f a c e  g e n e r a l l y  ha s  
a s e r i e s  o f  i n c o m p l e t e ,  d a rk  brawn c r o s s b a n d s  a g a i n s t  a p a l l i d  body c o l o r  
a n d  t h e  f i n s  a r e  u n i f o r m l y  and l i g h t l y  p i g m e n t e d .  I n  c o n t r a s t ,  u n d e s e r i b e d  
s p e c i e s  B h a s  a d a r k  c h o c o l a t e  brown body w i t h  X and  Y m a r k i n g s  and  a s e r i e s  
o f  a l t e r n a t i n g  b l o t c h e s  and c l e a r  a r e a s  i n  t h e  d o r s a l  a n d  a n a l  f i n s .
I n  t h e  C a r i b b e a n  r e g i o n ,  o n l y  JJ. a r a w a k  p o s s e s s e s  t h e  1 - 3 - 2  ID p a t t e r n ,  
12 c a u d a l  r a y s  a nd  u n p i g m e n te d  p e r i t o n e u m .  T h i s  s p e c i e s  i s  r e a d i l y  
d i a g n o s e d  from £ ,  r h v t i s m a  by I t s  much l o w e r  r a e r i s t i c  f e a t u r e s  ( d o r s a l  r a y s  
70- 75 v s .  8 3 - 8 5 ;  a n a l  r a y s  55 -61 v s .  6 8 - 7 1 ;  a n d  v e r t e b r a e  3 9 - 4 2  v s .  4 6 - 4 8 ) .  
Svmphurus r h v t i s m a  a l s o  has  c o n s i d e r a b l y  f i n e r  s c a l e s  a n d  t h i s  i s  r e f l e c t e d  
i n  i t s  much h i g h e r  number o f  s c a l e  rows ( 9 1 - 9 7  v s .  55 -65  i n  5 .  a r a v a k 1! .
D e s c r i p t i o n
Svmphurus r h v t i s m a  I s  a d w a r f  s p e c i e s  o l  t o n g u e f i s h ,  a d u l t s  a t t a i n  
maximum s i z e s  o f  o n l y  a p p r o x i m a t e l y  45 mm SL. ID p a t t e r n  1 - 3 - 2  ( T a b l e  9 ) .  
C a u d a l  r a y s  12 ( T a b l e  1 0 ) ,  D o r s a l  r a y s  8 3 - 0 5  ( T a b l e  1 1 ) .  A na l  r a y s  6 8 - 7 1  
( T a b l e  1 2 ) .  V e r t e b r a e  4 6 - 4 8 ,  u s u a l l y  47 ( T a b l e  1 3 ) .  H y p u r a l s  4 .
L o n g i t u d i n a l  s c a l e  rows  91-97 ( T a b l e  1 4 ) .  S c a l e  rows on h e a d  p o s t e r i o r  t o  
l ow e r  o r b i t  1 8 - 2 0 ,  u s u a l l y  18 ( T a b l e  15) .  L a t e r a l  s c a l e  r ow s  4 3 - 4 5  ( T a b l e  
1 6 ) ,  P r o p o r t i o n a l  m e a s u r e m e n ts  a r e  p r e s e n t e d  i n  T a b l e s  2 6 - 2 7 .
T a b l e  26. Summary o f  m o r p h o m e t r i e s , e x p r e s s e d  as t h o u s a n d t h s  o:
L e n g th {e x c e p t SL) f o r  Sy isphurus rhytisma
C h a r a c t e r H RAPC& n e w Sfi
SL & 2 1 . 7 - 4 5 . 1 3 2 . 7 9. 26
BD 5 2 9 5 - 3 3 0 306 . 4 1 5 . 3 6
PDL 5 69-78 72 . 0 3 . 74
PAL 5 2 62-295 2 7 3 . 6 14 . 78
DBL 5 9 2 9 - 9 6 0 938 .8 1 2 , 4 0
ABL 5 7 19-767 7 3 5 , 0 1 9 . 7 1
PL 5 70-83 7 7 . 2 4. 66
FA 5 4 6 - 6 6 5 7 .2 9 . 12
CFL 5 104-143 118 .4 14 .88
HL 5 2 03-262 233 . 0 23 , 70
HU 5 242-264 2 5 8 . 6 9 . 32
POL 5 126-160 1 4 8 . 0 13.  32
SNL 5 44 -5 9 5 2 . 6 5 . 8 6
UJL 5 36-59 4 9 . 8 8. 17
ED 5 26 -3 5 3 1 , 4 3 , 3 6
CD 5 46 -6 7 5 6 . 0 8 . 4 0
UHL 5 134-166 1 5 4 . 0 12 . 31
LHL 5 108-131 1 1 8 .2 9 . 52
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T a b l e  27, Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  Head Length 
( e x c e p t  HW/HL) f o r  Svmphurus r h v t i s m a .
C h a r a c t e r N RANGE MEAN Sfi
HW/HL 5 1 . 0 0 - 1 . 3 0 1 ,1 0 , 14
POL 5 588-773 6 3 8 . 8 75. 72
SNL 5 2 0 6 - 2 5 0 2 2 6 .6 17 .02
UJL 5 175-250 2 1 3 .8 30 . 29
ED 5 108-165 1 3 7 .2 2 4 ,6 8
CD 5 2 1 3 - 2 7 7 2 4 0 .6 2 4 . 0 6
OPLL 5 258-3 2 5 2 8 9 . 0 31 . 12
OPUL 5 159-268 203 .2 39 ,82
UHL 5 5 5 4 - 8 1 8 6 6 9 .8 1 0 8 .3 9
LHL 5 4 4 6 - 6 0 8 5 1 1 .2 7 0 .5 8
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Body mode i ra t e ly  deep  {25 ,7 -33 .3%  SL) , g r e a t e s t  w i d t h  o c c u r r i n g  In  
a n t e r i o r  t h i r d  o f  body ;  w i th  m o d e r a t e  t a p e r .  Head r e l a t i v e l y  n a r r o w ,  l e n g t h  
on ly  s l i g h t l y  s m a l l e r  t h a n  h e a d  w i d t h .  Snou t  m o d e r a te  ( 2 0 . 6 - 2 3 . 8 %  HI-); 
s n o u t  on bo th  s i d e s  o f  f i s h  c o v e r e d  by  dense  n e tw o rk  o f  l a r g e ,  o b v i o u s  
dermal  p a p i l l a e .  Snou t  s c a l e s  d e c id u o u s ,  m o s t l y  a b s e n t ;  t h o s e  p r e s e n t  found 
on ly  In  a r e a s  where de rm al  p a p i l l a e  a b s e n t .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  
u s u a l l y  r e a c h e s  to  f r o n t  o f  p u p i l  o f  lower  e y e ;  o c c a s i o n a l l y  r e a c h e s  t o  mid ­
p o i n t  o f  eye .  Eyes r e l a t i v e l y  l a r g e  ( 1 0 .8 -1 6 .5 %  HL); u s u a l l y  e q u a l  In 
p o s i t i o n ,  o r  upper  eye  s c a r c e l y  f o rw ard  o f  l o w e r  e y e .  Eyes w i t h o u t  s c a l e s ,  
w i th  0 -4  s c a l e s  in na r row  i n t e r o r b i t a l  s p a c e .  P u p i l l a r y  o p e r c u l u m  a b s e n t .  
D or sa l  f i n  o r i g i n  u s u a l l y  a t  v e r t i c a l  e qua l  t o  m i d - p o i n t  o f  u p p e r  e y e .  No 
s c a l e s  on d o r s a l  o r  a n a l  f i n s .
T e e th  w e l l  d e v e lo p e d  on a l l  j a w s .  B l i n d  s i d e  jaws  w i t h  s m a l l  band  of  
t e e t h  on ba th  upper  and  lower j a w s .  Eyed s i d e  j a w s  u s u a l l y  w i t h  s i n g l e  
c om ple te  row o f  t e e t h ;  o c c a s i o n a l l y  w i th  t e e t h  p r e s e n t  o n l y  on a n t e r i o r  
t h r e e  - f o u r t h s  o f  bone.
P i g m e n t a t i o n
Eyed s u r f a c e  u s u a l l y  w i th  e v i d e n c e  o f  f rom  2-8  ( u s u a l l y  8) i n c o m p l e t e ,  
brown bands  a g a i n s t  a p a l l i d  g r o u n d  c o l o r .  The  f i r s t  b a n d ,  when p r e s e n t ,  
c r o s s e s  head a t  abou t  t h e  f i f t h  d o r s a l  r ay ,  The t h i r d  b a n d ,  s i t u a t e d  a t  o r  
s l i g h t l y  beh ind  a na l  f i n  o r i g i n ,  most  o f t e n  c o m p l e t e  and u s u a l l y  t h e  d a r k e s t  
o f  the  fo rw ard  bands .  Band number v a r i a b l e  o n  c ru n k .  U s u a l l y  p o s t e r l o r m o s t  
two bands  on t r u n k  c o a l e s c e  t o  fo rm c a u d a l  p a t c h .  Of t h e  v e r y  i r r e g u l a r  
e i g h t  na r row  d a rk  bands  on body,  t h e  f i f t h ,  s i x t h  and e i g h t h  t e r m i n a t e  bo th
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d o r s a l l y  and  v e n t r a l l y  I n  e l o n g a t e  d a r k  m a rk ings  on t h e  v e r t i c a l  f i n s ,
F o s t e r i o r  o n e - t h i r d  o f  body n o t a b l y  d a r k e n e d  ( t h i s  i s  t h e  most  c o n s p i c u o u s  
f e a t u r e  o f  t h e  c o l o r  p a t t e r n )  i n  s m a l l e r  I n d i v i d u a l s ,  Cauda l  b l o t c h  more 
d i f f u s e  i n  l a r g e r  s p e c i m e n s .  I n  l a r g e r  I n d i v i d u a l s  t h e  d a r k e r  p o s t e r i o r  
p o r t i o n  o f  t h e  body l e s s  e x t e n s i v e  and l e s s  w e l l - d e f i n e d  a n t e r i o r l y ,  
s u g g e s t i n g  t h i s  f e a t u r e  may c h a r a c t e r i z e  J u v e n i l e s  o n l y .
D o rs a l  and a n a l  f i n s  unp ig juen ted  e x c e p t  i n  l a s t  h a l f  o f  body,  In  
p o s t e r i o r  h a l f  o f  body,  w h e re v e r  ba nds  a r e  p r e s e n t  the  p ig m e n t  e x t e n d s  on to  
t h e  r a y s  o f  t h e  v e r t i c a l  f i n s .  I n  c a u d a l  b l o t c h  r e g i o n ,  t h e  r a y s  and 
membranes on b o t h  s i d e s  o f  the v e r t i c a l  f i n s  a r e  h e a v i l y  p i g m e n te d .  In  l a s t  
few d o r s a l  and a n a l  r a y s ,  p igment  c o n c e n t r a t e d  on p r o x i m a l  h a l f  o f  r ay  
fo rm ing  a  d i f f u s e  d a r k  s p o t .
B l i n d  s i d e  u n i f o r m l y  p a l e ,  o f f - w h i t e .  B lack  i n t e r n a l  m a r k i n g s  a lo n g  
m i d - a x i s  o f  body e v i d e n t  In  some s p e c i m e n s .
Distribution {Fig. 11)
Svmphurus r h v t i s m a  I s  known o n l y  from the  C a r i b b e a n  r e g i o n  o f  the  
w e s t e r n  N or th  A t l a n t i c .  I t  h a s  n o t  b e e n  c o l l e c t e d  v e r y  f r e q u e n t l y  {only  
seven  s p e c im e n s  c o u ld  b e  l o c a t e d  f o r  t h i s  s t u d y ) .  Of t h e  s i x  c o l l e c t i o n s  o f  
t h i s  s p e c i e s ,  t h r e e  have  o c c u r r e d  i n  d i f f e r e n t  r e g i o n s  o f  t h e  Bahamas 
w h i l e  a d d i t i o n a l  c o l l e c t i o n s  have o c c u r r e d  a t  G l o v e r s  R e e f ,  B e l i z e  and 
Curacao .  I t  has  most  o f t e n  been  c o l l e c t e d  a t  r o t e n o n e  s t a t i o n s  on sandy 
s u b s t r a t e s  a d j a c e n t  t o  c o r a l  r e e f s .  One s p e c im en  (UMML UNCAT GS-53)  was 
t r a w l e d  a t  a  s h a l l o w - w a t e r  s t a t i o n  due w e s t  o f  Dominica (15°42'N 63°3B'W).
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Thus  f a r ,  t h i s  s p e c i e s  h a s  b e e n  c o l l e c t e d  a t  d e p t h s  r a n g i n g  from 1-25 meters  
( F i g .  1 3 ) .
Among t h e  s t u d y  m a t e r i a l  was a s i n g l e  m a t u r e  f em a le  m e a s u r i n g  45.1 
nun SL ( F i g ,  1 2 ) ,  S e x u a l  m a t u r i t y  a t  s u c h  a s m a l l  s i z e  i n d i c a t e s  t h a t  S, 
r h y t l s m q  i s  a d w a r f  s p e c i e s  o f  ton g u e  f i s h .
M a t e r i a l  Exam ined  7 S p e c im e n s ,  6 L o t s .
M e a s u r e d  a n d  C o u n te d
AN5P 93812 ;  H o l o t y p e  ( 2 5 . 6 ) ;  W Wood Cay,  Bahamas;  15M; 19 VII 59.  ANSF 
1 2 4 B 5 4 ; 2 ( 3 6 , 6 - 4 5 . 1 ) ;  S Amana C a y t Bahamas;  6M, FMNH 94B21; ( 2 1 . 7 ) ;  Clovers  
R e e f .  B e l i z e ;  25K; J u l y ,  1979 UF 1345;  ( 3 4 . 3 ) ;  High  Cay, Bahamas; 3M; 19 
V I I I  66 ,  UMML UMCAT GS-53;  ( 2 5 . 7 ) ;  1 5 ° 4 2 'N ;  63°38 'W ;  12 VI11 72.
£j?unted
UMML 14379 ;  C u r a c a o ;  14M: 25 XI 62.
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F i g u r e  13.  F requency  h i s t o g r a m  o f  c a p t u r e  d e p t h s  f o r  f o u r  s p e c i e s  o f  dwarf  
t o n g u e f  i s h e s ,
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Svmphurus U n d e s c r i b e d  S p e c i e s  A 
( F i g .  4lA)
Svmphurus  s p ,
Lubbock 1960:  297 ;  L i s t e d ,  A s c e n s i o n  I s l a n d ;  c o u n t s ,  measurements .
Remarks
I n  h i s  a c c o u n t  on t h e  s h o r e  f i s h e s  of  A s c e n s io n  I s l a n d ,  Lubbuck ( I960)  
p r o v i d e d  a b r i e f  d e s c r i p t i o n  and  c o m p a r i s o n  o f  t h e s e  t o n g u e f l s h e a  w i th  
d e s c r i b e d  s p e c i e s  o f  Svmohurus from t h e  e a s t e r n  A t l a n t i c .  A l though  Lubbock 
r e c o g n i z e d  t h a t  h i s  s p e c i m e n s  r e p r e s e n t e d  art u n d e s c r i b e d  s p e c i e s ,  he  did n o t  
f o r m a l l y  name o r  d e s c r i b e  t h e  s p e c i e s  b e c a u s e  he  l a c k e d  a d e q u a te  c o m p a r a t iv e  
m a t e r i a l  t o  p r o v i d e  a  p r o p e r  d i a g n o s i s .
In  r e c o g n i t i o n  o f  L u b b o c k ' s  keen  i n t e r e s t  and c o n t r i b u t i o n  to  the  
kn o w le d g e  o f  A s c e n s i o n  I s l a n d  f i s h e s ,  c u t  s h o r t  by h i s  u n t im e l y  d e a th ,  I 
p r o p o s e  t o  name t h i s  s p e c i e s  I n  h i s  h o n o r .
S t u d y  M a t e r i a l ; 2 S p e c im e n s ,  2 8 , 0 - 2 8 . 3  mm SL.
BMNH 1 9 7 9 , 1 , 5 ; 2 3 7  ; H o l o t y p e  ( 2 8 . 0 ) ;  A s c e n s i o n  I s l a n d ;  20M. 
BHNH 1 9 7 9 . 1 . 5 : 2 3 8 ;  P a r a t y p e  ( 2 8 , 3 ) ;  A s c e n s i o n  I s l a n d ;  20W,
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D i a e n o s I s
A d w a r f  s p e c i e s  which c a n  be r e a d i l y  d i s t i n g u i s h e d  from a l l  o t h e r  
Svmphurus s p e c i e s  by  t h e  c o m b i n a t i o n  o f  a 1 - 3 - 2  ID p a t t e r n ;  12 c a u d a l  r a y s ;  
un ique  p i g m e n t a t i o n  p a t t e r n ;  numerous ,  f i n e  s c a l e s ;  and  an unp igmen ted  
p e r i t o n e u m .  H os t  s i m i l a r  t o  Svmphurus n.  s p  . B and S. r h v t i s m a  which s h a r e  
t he  1 - 3 - 2  ID p a t t e r n ,  c l e a r  p e r i t o n e u m ,  u n u s u a l  o r n a t e  p i g m e n t a t i o n  ( f o r  a 
t o n g u e f l s h )  and t h e  p o s s e s s i o n  o f  num erous ,  f i n e  s c a l e s  a l o n g  t h e  body.  I t  
d i f f e r s  f rom new s p e c i e s  B In  t h e  f o l l o w i n g :  p i g m e n t a t i o n  o f  eyed  s u r f a c e  
( c r e a m - c o l o r e d  w i t h  s e v e r a l  m o s t l y  I n c o m p l e t e  c r o s s b a n d s  and no p igm en t  on 
f i n s  v s ,  d a r k ,  c h o c o l a t e  brown c o l o r a t i o n  w i t h  a l t e r n a t i n g  X and  Y-shaped  
m ark ings  a n d  f i n  b l o t c h e s ) ,  The s p e c i e s  a l s o  d i f f e r  i n  t h e  f o l l o w i n g  
raorphom et r ic  m ea su rem e n ts :  s h o r t e r  d o r s a l  f i n  b a s e  ( 9 1 . 8 - 9 1 . 9  v s .  93 .7 -96 .2% 
SL) and  l o n g e r  h e a d  l e n g t h  ( 2 3 . 0 - 2 4 , 3  v s ,  2 0 , 7 - 2 2 . 6 ) ;  l o n g e r  p r e d o r s a l  
d i s t a n c e  ( 3 0 . 9 - 3 3 . 8  v s .  18 .3 -30 .3%  HL), l o n g e r  s n o u t  ( 2 3 . 1 - 2 3 . 5  v s .  18 .2 -  
22.1% H L ) , l o n g e r  u p p e r  j aw l e n g t h  ( 2 1 . 5 - 2 2 , 1  v s .  1 9 .7 - 2 2 ,0 %  H L ) , d e e p e r  
cheek  d e p t h  ( 2 1 . 5 - 2 2 . 1  v s .  12 .1 -20 .8%  HL) a n d  s m a l l e r  u p p e r  head  lo b e  (6 0 .0 -  
61.8 v s .  6 5 . 7 - 8 2 , 6 )  .
The new s p e c i e s  d i f f e r s  from r h v t i s m a  in  p i g m e n t a t i o n  p a t t e r n  (S.  
r h v t i s m a  a t  t h i s  s i z e  u s u a l l y  h a s  a d a r k  c a u d a l  b l o t c h )  and i t s  g r e a t e r  
number o f  d o r s a l  ( 8 7 - 8 8  v s .  8 3 -8 5 )  and  a n a l  r a y s  (74 v s .  6 8 - 7 1 ) ,  and  
v e r t e b r a e  (48 -49  v s .  4 6 - 4 8 ,  u s u a l l y  4 7 ) ,  The new s p e c i e s  a l s o  h a s  s m a l l e r  
s c a l e s ,  a s  i n d i c a t e d  by  the  g r e a t e r  number o f  l o n g i t u d i n a l  s c a l e  rows (107-  
109 v s .  9 1 - 9 7 ) .
The new s p e c i e s  I s  s i m i l a r  t o  two o t h e r  1 -3 -2  s p e c i e s  (S. n l p r e s c e n s  
and S- p u s l l l u s ) i n  some m e r l s t l e  f e a t u r e s .  I t  d i f f e r s  f rom b o t h  o f  t h e s e
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I n  h a v i n g  an  u n p i g m e n te d  p e r i t o n e u m  ( b l a c k  In t h e  o t h e r  two s p e c i e s ) ,  and 
h a v i n g  much f i n e r  s c a l e s  (107-109  v s ,  95 o r  l e s s ) .
The new s p e c i e s  a l s o  p a r t i a l l y  o v e r l a p s  t h e  r a n g e  o f  some m e r i s t i c  
f e a t u r e s  f o r  Svmphurus no rm an1 (a  s p e c i e s  w i t h  a 1 - 3 - 3  ID p a t t e r n ) .  I t  
d i f f e r s  f rom t h i s  s p e c i e s ,  however ,  In  body s i z e  (S, normani  I s  a much 
l a r g e r  s p e c i e s ) ,  p i g m e n t a t i o n  p a t t e r n  ( u n i f o rm  l i g h t  brown i n  n o r m a n i ) . 
and  th e  new s p e c i e s  d o e s  n o t  have s c a l e s  on t h e  b l i n d  s i d e  d o r s a l  and  a n a l  
f i n s  ( w e l l  - d e v e l o p e d  I n  £ .  n o r m a n l ) .
D e s c r i p t i o n
Svmphurus n, s p .  A i s  a d w a r f  s p e c i e s  o f  t o n g u e f l s h .  The two known 
s p e c im e n s  m easure  2 0 ,0  and 28 ,3  mm SL and a r e  f e m a le s  w i t h  a t  l e a s t  
p a r t i a l l y  e l o n g a t e  o v a r i e s .  ID p a t t e r n  1 - 3 - 2  (T a b le  9 ) ,  C a uda l  r a y s  12 
( T a b le  1 0 ) .  D o r s a l  r a y s  87 -86 (T a b le  11 ) .  Anal  r a y s  74-75  (T a b le  12 ) .  
V e r t e b r a e  4 8 -4 9  (T a b le  1 3 ) .  H y p u r a l s  4 .  L o n g i t u d i n a l  s c a l e  rows 107-109 
( T a b le  1 4 ) .  S c a l e  rows p o s t e r i o r  t o  l ow e r  o r b i t  19-20  ( T a b le  1 5 ) ,  L a t e r a l  
s c a l e  rows 4 5 -4 8  ( T a b le  1 6 ) ,  P r o p o r t i o n a l  m easu rem en ts  a r e  p r o v i d e d  in  
T a b l e s  28-29 .
Body m o d e r a t e l y  deep ( 2 5 .8 -2 9 .3 %  SL) ; w i t h  g r e a t e s t  d e p t h  i n  a n t e r i o r  
h a l f  o f  body .  Head r e l a t i v e l y  n a r r o w ,  (22 ,6 -2 5 .7 %  S L ) ; w i t h  l o n g  s n o u t  
( 2 3 .1 - 2 3 ,5 %  H L ) . No s c a l e s  e v i d e n t  on s n o u t .  P o s t e r i o r  e x t e n s i o n  o f  
m a x i l l a  r e a c h e s  a n t e r i o r  m a r g i n  o f  p u p i l  o f  lower  e y e .  Eyes r e l a t i v e l y  
l a r g e  ( 1 3 .2 -1 5 ,4 %  HL); e q u a l  In  p o s i t i o n .  Eyes n o t  c o v e r e d  w i t h  s c a l e s .  No 
s c a l e s  e v i d e n t  In  na r row  i n t e r o r b i t a l  r e g i o n .  P u p i l l a r y  op e rc u lu m  a b s e n t .  
Dermal  p a p i l l a e  e v i d e n t  on b l i n d  s i d e  s n o u t  b u t  n o t  p r o n o u n c e d ,  D o r s a l  f i n
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o r i g i n  a t  v e r t i c a l  e q u a l  t o  m i d - p o i n t  o f  u p p e r  e y e .  No s c a l e s  on d o r s a l  and 
a n a l  f i n s .
T e a t h  p r e s e n t  on a l l  J aws .  Bl ind  s i d e  Jaws w i t h  t e e t h  w e l l  de ve lope d .  
O c u l a r  s i d e  d e n t a r y  w i t h  I n c o m p l e t e  row ( h o l o t y p e )  o r  c o m p le te  row 
( p a r a t y p e )  o f  r a t h e r  l a r g e  t e e t h .  O cu la r  s i d e  p r e m a x i l l a  w i t h  s i n g l e ,  
I n c o m p l e t e  row o f  t e e t h  c o v e r i n g  a n t e r i o r  t h r e e  - f o u r t h s  ( h o l o t y p e ) ;  second 
s p e c i m e n  w i t h  t e e t h  on e n t i r e  l e n g t h  o f  p r e m a x l l l a .
P i g m e n t a t i o n
Eyed s u r f a c e  w i th  c r e a m - c o l o r e d  background .  Pigment  f o rm in g  a s e r i e s  
o f  v a r i a b l e ,  m o s t l y  i n c o m p l e t e  c ro s s b a n d s  a lo n g  body,  On head  r e g i o n ,  l i n e  
o f  s m a l l  b rown  p ig m e n t  s p o t s  f i r s t  a p p e a r s  on the  d o r s a l  s u r f a c e  ab o u t  the  
m i d - p o i n t  b e t w e e n  e y e s  and  o p e r c u l a r  o p e n in g .  These p igment  s p o t s  e x te nd  
v e n t r a l l y  t o  a b o u t  t h e  l e v e l  o f  the  eyes.  Along p o s t e r i o r  head  and fo rw ard  
p a r t  o f  t r u n k ,  p ig m e n t  fo rm s  s m a l l  b l o t c h e s  o r  p a r t i a l  c r o s a b a n d s , most 
o r i e n t e d  d o r s o - v e n t r a l l y  (some a n t e r i o r - p o s t e r i o r ) .  I n  c a u d a l  f i f t h  o f  body 
i n  b o t h  s p e c i m e n s ,  t h e r e  a r e  two comple te  c r o s s b a n d s .  The p o s t e r i o r m o a t  
b a nd  l o c a t e d  a s h o r t  d i s t a n c e  from caudal  f i n  o r i g i n ,  A na r row  s t r i p e  o f  
d a r k  b rown  p i g m e n t  e v i d e n t  on body a t  c a u d a l  f i n  b a s e .  Operculum n o t  
p i g m e n te d  o t h e r  t h a n  g e n e r a l  background  c o l o r .  I n n e r  l i n i n g  o f  opercu lum 
and  i s t h m u s  n o t  p i g m e n te d .  No ev id e n c e  o f  mous tache  on o c u l a r  s i d e  uppe r  
l i p .  B l i n d  s i d e  c r e a m - c o l o r e d  t o  o f f - w h i t e .  In h o l c t y p e ,  d a r k  b l a c k  
I n t e r n a l  p i g m e n t  e v i d e n t  on b o t h  s i d e s  in  midbody r e g i o n  a l o n g  body a x i s .
I n  p a r a t y p e ,  p i g m e n t  s p o t s  l e s s  numerous and  on ly  e v i d e n t  on b l i n d  s i d e  
a l o n g  a x i s  o f  b o d y .  P e r i t o n e u m  unpigmented.
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Fl t is  w i t h  no o b v i o u s  p a t t e r n  o f  s p o t s  o r  b l o t c h e s .  V e r t i c a l  f i n  r a y s  
w i t h  p i g m e n t  a l o n g  e n t i r e  l e n g t h  o f  r ay .  P igm en t  h e a v i e s t  In  r e g i o n s  
a d j a c e n t  t o  b a n d i n g  on body.  C a u d a l  f i n  w i t h  n a r r o w  p i g m e n t  s t r i p e  a t  b a s e  
o f  f i n ,  o t h e r w i s e  g e n e r a l l y  w i t h o u t  p ig m e n t .  No p igm en t  on  p e l v i c  f i n  b a s e  
o r  r a y a .
D i s t r i b u t i o n  and E c o lo g y  ( P i g .  14)
The o n l y  two known spe c im ens  o f  t h i s  s p e c i e s  w e re  c o l l e c t e d  a t  a 
r o t e n o n e  s t a t i o n  i n  20 m e t e r s  o f  w a t e r  a t  A s c e n s i o n  I s l a n d .  The a d v a n c e d  
s t a t e  o f  d e v e l o p m e n t  o f  the  o v a r i e s  a t  s u c h  s m a l l  s i z e s  ( 2 8 . 0 ,  2 0 . 3  mm SL) 
i n d i c a t e s  t h a t  t h e s e  sp e c im e n s  r e p r e s e n t  r i p e n i n g  f e m a le s  o f  a d w a r f  
s p e c i e s  ( s e e  F ig .  12 f o r  c o m p a r i s o n  w i th  o t h e r  d w a r f  s p e c i e s ) .
T a b l e  28.  Body p r o p o r t i o n s  f o r  pympt^urus n .  s p .  A an d  n . s p .  B.
M easu rem en ts ,  e x c e p t  SL ( I n  urn), e x p r e s s e d  a s  t h o u s a n d t h s  o 
S t a n d a r d  L e n g th .
S p e c i e s  A
£L PAL DBL ABL DRL
HOLOT, 2 8 .0 293 250 918 725 114
PT. 28. 3 258 272 919 738 106
SPECIES 0
£L £12 PAL m * ML ML
HOLOT, 5 9 .2 328 240 946 790 103
PT. 1 5 9 .9 329 244 950 738 105
PT. 2 3 1 ,6 288 244 937 718 142
PT. 3 3 1 .0 271 261 942 748 132
MADEIRA 5 0 .3 2B6 233 962 754 91
ARL £L IA ML m POL UHL LHL CFL
111 71 36 243 257 146 150 114 118
99 78 50 230 226 131 136 64 127
ARL EL EA ML m POL UHL LHL CFL
90 78 47 223 260 128 184 117 115
90 78 63 217 239 135 150 108 110
142 82 48 209 225 133 139 98 146
132 81 55 226 239 136 140 103 142
90 70 64 207 242 129 155 101 95
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T a b l e  29 .  Body p r o p o r t i o n s  f o r  Svniphurus n . s p .  A a n d  n . a p ,  B.
M e a s u r e m e n t s ,  e x c e p t  SL and IIL ( i n  mm), e x p r e s s e d  a s  t h o u s a n d t h s  of
Head L e n g t h .
SPECIES A .
S p e c im e n £1 HL m £QL £HL
HOLOTYPE 2 8 .0 6 . 8 1059 603 309
PARATYPE 2 8 . 3 6 . 5 985 569 338
SPECIES B 
SPECIMEN SL HL HW POL m
HOLOTYPE 5 9 .2 13.  2 1167 576 208
PT. 1 5 9 .9 1 3 . 0 u o o 623 231
PT. 2 3 1 .6 6 . 6 1076 636 303
PT. 3 3 1 .0 7 . 0 1057 600 271
MADEIRA 5 0 .3 10 .4 1173 625 183
SNL UJL ID DHL LHL OFUL 0PLL
235 221 132 221 618 471 191 324
231 215 156 215 600 277 200 231
SNL UJL i n m UHL LHL OPUL 0PLL
2Z0 220 189 182 826 523 212 265
192 208 138 200 692 500 215 292
182 197 167 121 667 470 167 273
186 200 129 157 657 457 171 286
221 212 135 192 750 490 240 240
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F i g u r e  1h. G e o g r a p h ic  d i s t r i b u t i o n  o f  u n d e s c r i b e d  s p e c i e s  A and  






































Svmphurus U n d e s c r l b e d  S p e c i e s  B 
( F ig -  41B)
Svmphurus n l g r e s c e n s
N i e l s e n  1963:  26; ( I n  p a r t ) ;  S t .  H e le n a .
Cadena t  and  Marchal  1963: 1311; ( I n  p a r t ) ;  S t .  H e le n a .
Haul  1976: 63;  ( In  p a r t ) ;  Madeira  I s l a n d .
P r e v i o u s  I n v e s t i g a t o r s  have n o t  r e c o g n i z e d  t h i s  s p e c i e s  i n  c o l l e c t i o n s .  
Most have I d e n t i f i e d  t h e i r  specimens  o f  t h e  new s p e c i e s  a s  S. n i g r e s c e n s ,  a 
s i m i l a r - s i z e d  s p e c i e s  t h a t  i s  c l o s e l y  r e l a t e d  t o  t h e  new s p e c i e s .
D i f f e r e n c e s  between  t h e s e  two s p e c i e s  a r e  p r o v i d e d  In  the  d i a g n o s i s .
S tudy  M a t e r i a l : 5 spec im ens ,  3 1 , 0 - 5 9 , 9  nun SL, F iv e  x - r a y e d  and measured .
D ia g n o s i s
A d w a r f  s p e c i e s  o f  Svmphurus c h a r a c t e r i z e d  by a 1 -3 -2  ID p a t t e r n ,  12 
c a u d a l  r a y s ,  unique p i g m e n t a t i o n  p a t t e r n ,  h i g h  s c a l e  c o u n t s ,  and unp igmented  
p e r i t o n e u m .  i t  most c l o s e l y  r e s e m b le s  o t h e r  dwar f  s p e c i e s ,  e s p e c i a l l y  the  
e a s t e r n  A t l a n t i c  Svmphurus pew s p e c i e s  A and  w e s t e r n  A t l a n t i c  £ .  r h v t i s m a .
I t  d i f f e r s  f rom new s p e c i e s  A in  I t s  p i g m e n t a t i o n  ( d a r k ,  c h o c o l a t e  brown 
body c o l o r  w i t h  s e r i e s  o f  a l t e r n a t i n g  X and Y -sha ped  marks a lo n g  head  and 
a n t e r i o r  r e g i o n  o f  t r u n k ,  and b a s e s  o f  v e r t i c a l  f i n  r a y s  h e a v i l y  pigmented  
v s .  g e n e r a l  c r e a m - c o lo r e d  body w i t h  c h a i n - l i k e  r e t i c u l a t i o n s  and f i n s
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g e n e r a l l y  d e v o i d  o f  p i g m e n t  In new s p e c i e s  A ) , S p e c i e s  B a l s o  d i f f e r s  f rom 
S p e c i e s  A i n  the  f o l l o w i n g  m o rphom e t r lc  f e a t u r e s :  l o n g e r  d o r s a l  f i n  b a s e  
( 9 3 , 7 - 9 6 . 2  v s ,  9 1 .8 - 9 1 .9 %  SL) and s h o r t e r  h e a d  l e n g t h  ( 2 0 . 7 - 2 2 . 6  v s .  2 3 . 0 -  
2 4 . 3 ) ;  s h o r t e r  p r e d o r s a l  d i s t a n c e  ( 1 8 . 3 - 3 0 . 3  v s .  3 0 ,9 - 3 3 .8 %  HL) , s h o r t e r  
s n o u t  ( 1 6 . 2 - 2 2 , 1  v s .  23 .1 -23 ,5%  H L ) , s h o r t e r  u p p e r  j aw  ( 1 9 . 7 - 2 2 . 0  v s .  2 1 . 5 -  
22.1% HL) , n a r r o w e r  cheek  d e p t h  ( 1 2 , 1 - 2 0 , 8  v s .  2 1 .5 - 2 2 . 1 %  HL) a n d  l a r g e r  
u p p e r  h e a d  lobe  ( 6 5 , 7 - 8 2 . 6  v s .  6 0 . 0 - 6 1 . 8 ) .
The new s p e c i e s  may be  d i s t i n g u i s h e d  from S .  r h v t l s i n a  i n  i t s  h i g h e r  
r a e r l s t l c s  ( d o r s a l  r a y s  88 -89  v s ,  8 3 - 8 5 ;  a n a l  r a y s  74-75  v s .  6 8 - 7 1 ;  v e r t e b r a e  
4 8 - 4 9 ,  u s u a l l y  49 v s ,  4 6 - 4 8 ,  u s u a l l y  47;  and  e s p e c i a l l y  s c a l e  row number 
101-109  v s .  9 1 - 9 7 ) .  These  two s p e c i e s  a l s o  have  d i f f e r e n t  p i g m e n t a t i o n  
p a t t e r n s  (S.  r h v t i s m a  h a s  a  g e n e r a l l y  l i g h t ,  c r e a m  c o l o r e d  b a c k g r o u n d  w i t h  a 
c a u d a l  h l o t c h  d e v e l o p e d  I n  most  o f  t h e  s m a l l e r  s p e c i m e n s ;  t h e  new s p e c i e s  
shows no i n d i c a t i o n  o f  a c a u d a l  b l o t c h  a t  any  s i z e  and h a s  a d a r k ,  c h o c o l a t e  
brown b a c k g ro u n d  c o l o r ) .
The new s p e c i e s  i s  s i m i l a r  t o  two o t h e r  1 - 3 - 2  s p e c i e s  (S.  n i p r e s c e n s  
and £ .  p u s l l l u ? ) I n  some m e r i s t l c  f e a t u r e s .  I t  d i f f e r s  f r o m  b o t h  o f  t h e s e  
s p e c i e s  i n  p i g m e n t a t i o n  p a t t e r n ,  e s p e c i a l l y  i n  p i g m e n t a t i o n  o f  t h e  
p e r i t o n e u m  ( u n p lg m e n te d  i n  t h e  new s p e c i e s  v s ,  b l a c k  I n  t h e  o t h e r  s p e c i e s ) .  
The new s p e c i e s  a l s o  h a s  much s m a l l e r  s c a l e s ,  1 0 1 - 1 0 9  v s ,  95 o r  l e s s  i n  t h e  
o t h e r  s p e c i e s .
I n  c e r t a i n  m e r i s t i e  f e a t u r e s ,  t h e  new s p e c i e s  o v e r l a p s  £ .  no rm an l  (a  
s p e c i e s  w i t h  a 1 - 3 - 3  ID p a t t e r n ) .  I t  d i f f e r s  f ro m  t h i s  s p e c i e s  p r i m a r i l y  i n  
p ig m e n t  p a t t e r n  ( d a r k ,  c h o c o l a t e  b rown  w i t h  a l t e r n a t i n g  X and  Y - s h a p e d  marks
i m
v a . u n i f o r m  l i g h t  brown c o l o r )  and  a b s e n c e  o f  s c a l e s  on d o r s a l  and  a n a l  f i n s  
(we11- d e v e l o p e d  In  £ .  n o r m a n l ) .
D e s c r i p t i o n
A d w a r f  Svmphurus a t t a i n i n g  maximum a d u l t  s i z e  a r o u n d  60 nun SL, ID 
p a t t e r n  1 - 3 - 2  (T a b le  9 ) ,  Caudal  r a y s  12 (T a b le  1 0 ) ,  D o r s a l  r a y s  08-89 
(T a b le  1 1 ) .  Anal  r a y s  74-75  ( T a b l e  12 ) .  V e r t e b r a e  4 8 -4 9  (T a b le  13 ) .  
L o n g i t u d i n a l  s c a l e  rows 101-109 ( T a b l e  1 4 ) .  S c a l e  rows on head  p o s t e r i o r  tn
low e r  o r b i t  18-21 (T a b le  15 ) .  L a t e r a l  s c a l e  rows 41, 43 and 53 ( T a b le  15 ) ,
P r o p o r t i o n a l  m easu rem en ts  a r e  p r e s e n t e d  i n  T a b l e s  28 -2 9 .
Body r e l a t i v e l y  deep ( 2 7 .1 -3 2 ,9 %  SL) ; w i t h  g r e a t e s t  d e p t h  i n  a n t e r i o r  
t h i r d  o f  body.  Head u s u a l l y  w i d e r  t h a n  l o n g  (HL I n t o  HW -  1 . 0 6 - 1 . 1 7 ) .
Snout  r e l a t i v e l y  s h o r t  (18 .2 -22 .1%  HL) ; w i t h  s m a l l  c t e n o i d  s c a l e s  p r e s e n t  in
most  s p e c im en s .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h i n g  t o  m i d - p o i n t  o f  
l ow e r  eye  In  s m a l l e r  s p e c im e n s ;  o n l y  t o  a n t e r i o r  m a r g i n  o f  p u p i l  o f  low er  
eye  I n  l a r g e r  s p e c im en s .  Eyes r e l a t i v e l y  l a r g e  ( 1 2 ,9 -1 8 .9 %  HL); u s u a l l y  
e q u a l  i n  p o s i t i o n ,  o c c a s i o n a l l y  u p p e r  eye  s l i g h t l y  a n t e r i o r  t o  l ow e r  eye,  
Small  s c a l e s  p a r t i a l l y  c o v e r i n g  a n t e r i o r  p o r t i o n  o f  e y e ;  u s u a l l y  w i t h  3-6 
c t e n o i d  s c a l e s  i n  n a r r o w  i n t e r o r b i t a l  s p a c e .  P u p i l l a r y  ope rc u lu m  a b s e n t .  
Dermal p a p i l l a e  w e i I - d e v e lo p e d  on b l i n d  s i d e  s n o u t  and c h i n ;  o c c a s i o n a l l y  
e x t e n d i n g  o n t o  a n t e r i o r  margin  o f  s n o u t  and v e n t r a l  m a r g in  o f  c h i n  on eyed  
s i d e ,  Dermal  p a p i l l a e  n o t  as  w e l 1 - d e v e l o p e d  i n  s m a l l e r  s p e c i m e n s .  D or sa l  
f i n  o r i g i n  a t  v e r t i c a l  e q u a l  t o  m i d - p o i n t  o f  u p p e r  eye ;  o c c a s i o n a l l y  
r e a c h i n g  a n t e r i o r  m a r g i n  o f  uppe r  e y e .  No s c a l e s  on d o r s a l  and a n a l  f i n s .
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T e e th  w e l l  d e v e l o p e d  on b l i n d  s i d e  j a w s .  Eyed s i d e  d e n t a r y  u s u a l l y  
w i t h  a s i n g l e ,  c o m p l e t e  row o f  s l e n d e r  t e e t h .  O c u l a r  s i d e  p r e m a x i l l a  w i th  
d e n t i t i o n  d e v e l o p e d  t o  v a r i a b l e  d e g r e e .  Some s p e c i m e n s  ( b o t h  l a r g e  and  
s m a l l )  w i t h  s i n g l e  row o f  s l e n d e r  t e e t h  c o v e r i n g  o n l y  a n t e r i o r  h a l f  o r  
t h r e e * f o u r t h s  o f  p r e m a x i l l a ;  one  o t h e r  s p e c i m e n  ( 5 0 , 3  mm SL) has  a c o m p le te  
row o f  t e e t h  on t h e  p r e m a x i l l a ;  w h i l e  i n  t h e  s m a l l e s t  s p e c i m e n  ( 3 1 . 0  mm SL) 
t h e r e  a r e  o n ly  a few t e e t h  e v i d e n t  on t h e  o c u l a r  s i d e  p r e m a x i l l a ,  j u s t  
a n t e r i o r  t o  t h e  a n t e r i o r  n o s t r i l .
P i g m e n t a t i o n
(Based  on t h e  h o l o t y p e ) ; Eyed s u r f a c e  w i t h  a g e n e r a l  d a r k  c h o c o l a t e  
brown c o l o r .  Body w i t h  e i g h t  y e l l o w i s h  t o  o l i v e  * c o l o r e d  c r o s s  b a n d s .
F i r s t  f o u r  bands  i n t e r c o n n e c t  and  fo rm a s e r i e s  o f  a l t e r n a t i n g  X a n d  Y 
s h a p e d  marks w h ic h  c r o s s  t h e  e n t i r e  body.  The f i r s t  b a n d  s i t u a t e d  on the 
h e a d  i m m e d i a t e l y  p o s t e r i o r  t o  e y e s .  The s e c o n d  b a n d  l o c a t e d  J u s t  p o s t e r i o r  
t o  o p e r c u l a r  o p e n i n g ,  c o n j o i n e d  w i t h  two o t h e r  b a n d s  on t r u n k .  The n e x t  
f o u r  b a n d s  on t h e  t r u n k  c o m p l e t e l y  s e p a r a t e .  The p o s t e r i o r m o s t  b a n d  c r o s s e s  
t h e  body a t  o r i g i n  o f  c a u d a l  f i n .  O u t e r  o p e r e u l u m  w i t h  m o t t l e d  a r e a s  b u t  
p ig m e n t  p a t t e r n  n o t  o u t s t a n d i n g  a g a i n s t  g e n e r a l  body c o l o r .  I n n e r  l i n i n g  of  
o p e rc u lu m  and  i s t h m u s  w i t h o u t  p i g m e n t .  P e l v i c  f i n  w i t h  p i g m e n t  on b o t h  rays  
a n d  membrane. B l i n d  s i d e  y e 1 l o w i s h - g r e e n  w i t h  no m e l a n o p h o r e s  e v i d e n t  a lo n g  
m i d * l i n e  o f  body .
V e r t i c a l  f i n s  w i t h  s e r i e s  o f  a l t e r n a t i n g  d a r k ,  brown b l o t c h e s  a n d  c l e a r  
a r e a s .  D o r s a l  and  a n a l  f i n  b l o t c h e s  number a b o u t  e i g h t .  B l o t c h e s  b e g i n  
a b o u t  d o r s a l  r a y  number e i g h t  and  a n a l  r a y  num ber  one .  B l o t c h e s  i n v o l v e
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a p p r o x i m a t e l y  from 5-10  r a y s  ( a l t e r n a t i n g  w i t h  a b o u t  4 - 8  c l e a r  r a y s ) .
D a r k e s t  p ig m e n t  on f i n  r a y s  a s s o c i a t e d  w i t h  c r o s s  b a n d s  on  b o d y .  F i n  r a y s  
w i t h  brown p igm e n t  b l o t c h e s  o n l y  on b a s a l  h a l f  o f  r a y s ,  D i s t a l  h a l f  o f  r a y s  
u n p lg m e n te d .  C a uda l  f i n  w i t h  d a r k  brown l i n e  o f  p ig m e n t  on  o r i g i n  o f  f i n ,  
b u t  r e m a in d e r  o f  f i n  e n t i r e l y  c l e a r .  M ous tache  e v i d e n t  on  o c u l a r  s i d e  u p p e r  
l i p ,  w i t h  h e a v i e s t  p igment  n o t i c e a b l e  i n  a n g l e  o f  Jaws ,
I n  s p e c im e n s  c o l l e c t e d  by M o r t e n s o n  (ZMUC l o t s ) ,  body m o s t l y  f a d e d ,  o r  
p i g m e n t a t i o n  p r e s e n t  o n ly  where s c a l e s  s t i l l  r e m a i n .  B a n d i n g  p a t t e r n  o n l y  
s l i g h t l y  e v i d e n t  i n  one spe c im en .  In  t h e s e  m o s t l y  f a d e d  s p e c i m e n s ,  t h e  most  
n o t i c e a b l e  c o l o r  p a t t e r n s  s t i l l  e v i d e n t  a r e  t h e  b l o t c h e s  on  t h e  v e r t i c a l  
f i n s .  As i n  the  h o l o t y p e ,  t h e s e  b l o t c h e s  number f rom  5-7 i n  e a c h  f i n  and 
a l t e r n a t e  w i t h  c l e a r  a r e a s .  Figment  i s  h e a v i e s t  o n l y  on b a s a l  h a l f  o f  t h e  
f i n  r a y s  ( i n  one spec im en  ZMUC 82222,  t h e  b l o t c h e s  e x t e n d  f o r  a b o u t  s e v e n -  
e i g h t s  o f  t h e  l e n g t h  o f  the  f i n  r a y s ) .  The m o u s t a c h e  on t h e  o c u l a r  s i d e  
u p p e r  l i p  i s  a l s o  s t i l l  e v i d e n t  i n  a l l  t h r e e  s p e c i m e n s .  N o t i c e a b l e  i n  t h e s e  
s pe c im ens  b u t  n o t  e v i d e n t  i n  the  h o l o t y p e ,  a r e  a s e r i e s  o f  d a r k  I n t e r n a l  
p igm en t  s p o t s  a l o n g  the  a x i a l  s k e l e t o n  on  t h e  b l i n d  s i d e .  I n  one s p e c i m e n ,  
t he  i n t e r n a l  p ig m e n t  i s  e v i d e n t  on b o t h  s i d e s .  The  a x i a l  p i g m e n t  i s  e v i d e n t  
f o r  a lm o s t  t h e  e n t i r e  l e n g t h  o f  t h e  body .  I n  t h e  s p e c im e n  c o l l e c t e d  a t  
M a d e i r a ,  t h e  a x i a l  p igm e n t  i s  a l s o  e v i d e n t  on a b o u t  t h r e e - q u a r t e r s  o f  t h e  
b o d y .
D i s t r i b u t i o n , a n d  Eco logy  ( F i g .  14)
Four  o f  t h e  f i v e  known spec im ens  o f  t h i s  s p e c i e s  have  b e e n  c o l l e c t e d  a t  
v a r i o u s  s i t e s  a t  S t .  He lena  I s l a n d  i n  t h e  Sou th  A t l a n t i c .  The f i f t h
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spec im en  was c o l l e c t e d  from a s e a s i d e  swimming p o o l  a t  M ade i ra  I s l a n d  I n  the  
N or th  A t l a n t i c  (Haul  1976) ,  The S t .  H e lena  spe c im ens  were c o l l e c t e d  a t  
v a r i o u s  d e p t h s  be tw e en  5-45 m e t e r s  o v e r  b o t to m  t y p e s  c o n s i s t i n g  o f  s h e l l s ,  
S t o n e s ,  and  g r a v e l .
Ti lls c o l o r f u l  s p e c i e s  a p p a r e n t l y  i s  a  d w a r f  s p e c i e s ,  n o t  e x c e e d i n g  GO 
mm SL, The l a r g e s t  specimen  ( 5 9 , 9  mm SL) c o l l e c t e d  I s  t h e  o n l y  known 
f e m a le .  The o v a r i e s  o f  t h i s  s p e c im en  a r e  e l o n g a t e  w i t h  a number o f
d e v e l o p i n g  ova e v i d e n t .  The l a r g e s t  male  ( 5 9 .2  mm SL) I s  t h e  h o l o t y p e ,  The
spec im en  c o l l e c t e d  from M a d e i r a  m ea s u res  50 .9  mm SL and i s  a l s o  a male .  The 
o t h e r  two sp e c im en s  c o l l e c t e d  a t  S t .  H e l e n a  a r e  s m a l l  males  ( 3 1 . 0  and 31 .6  
mm SL) . L i t t l e  e l s e  Is  known c o n c e r n i n g  t h e  l i f e  h i s t o r y  o f  t h i s  s p e c i e s .
M a t e r i a l  Examined
BMNH 1 9 0 4 . 7 , 1 6 : 2 4 6 ;  H o lo ty p e  ( 5 9 . 2 ) ;  S t .  James Bay,  S t .  H e l e n a ;  5-10M.
ZMUC 86220;  P a r a t y p e  ( 3 1 , 0 ) ;  James  Bay, S t ,  H e le n a ;  35H.
2MUC 86222;  P a r a t y p e  ( 5 9 . 9 ) ;  o f f  Old Woman V a l l e y ,  S t .  H e le na ;  20M,
ZMUC 86223;  P a r a t y p e  ( 3 1 . 6 ) ;  o f f  Lemon V a l l e y ,  S t .  H e le n a ;  45M.
MMF 22999;  ( 5 0 . 3 ) ;  Made ira  I s l a n d ;  1M.
CHAPTER 6 , 3
S p e c i e s  w i t h  a 1 - 3 - 2  ID P a t t e r n  a n d  a B la c k  P e r i t o n e u m
Svimphurus g i n s b u r ^ j  M eoeies  a n d  Benvegnu ,  1976
( F i g .  42B)
Svmphurus p t e r o a o i l o t u a  ( n o t  o f  G i n s b u r g  1951:  194)
Roux 1973:  175;  C o n t i n e n t a l  s h e l f ,  B r a z i l .
Svmphurus g l n s b u r g l
Menezes and Benvegnu 1976: 146; O r i g i n a l  d e s c r i p t i o n ,  s o u t h e r n  B r a z i l ,  
Sypipfru r u s c i v l t a t u m
L a z z a r o  1977: 69;  C o n t i n e n t a l  s h e l f  o f  U ruguay .
H o l o t y p e :  M2U5P 12339,  male;  Rio  G ra nde  do S u l ;  3 1 ° 3 1 'S  4 9 ° 5 2 'V ;  2Q0 m; 
A p r i l  11, 1972.
S tu d y  M a t e r i a l : 34 s p e c i m e n s ,  3 0 , 9 - 9 0 , 4  mm SL. 34 x - r a y e d ,  30 m e a s u r e d
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D ia g n o a i  a
T h i s  i s  a r e l a t i v e l y  d e e p - w a t e r ,  a r a a l l - s l z e d  s p e c i e s ,  r e a c h i n g  a d u l t  
l e n g t h s  o f  o n l y  90 ram SL. The c o m b i n a t i o n  o f  1 - 3 - 2  ID p a t t e r n  ( t h e  o n l y  
known w e s t e r n  South A t l a n t i c  s p e c i e s  w i t h  t h i s  p a t t e r n ) ,  b l a c k  p e r i t o n e u m ,
12 c a u d a l  r a y s ,  f o u r  h y p u r a l s ,  a n d  t h e  f o l l o w i n g  m e r l a t i c s ;  v e r t e b r a e  
u s u a l l y  5 1 - 5 2 ,  d o r s a l  r a y s  87 -95  and  a n a l  r a y s  75 -81  ( 7 3 - 8 1  r e p o r t e d  by 
Menezes and  Benvegnu 1976) ,  d i s t i n g u i s h  £ .  p i n s b u r p 1 f rom  a l l  o t h e r  
t o n g u e f l s h e s  e x c e p t  t h e  w e s t e r n  n o r t h  A t l a n t i c  u n d e s c r i b e d  s p e c i e s  C.
W e r l s t l c s  o f  £,  g f n s b u r g i  o v e r l a p  c o m p l e t e l y  t h o s e  o f  t h e  w e s t e r n  N o r t h  
A t l a n t i c  u n d e s c r l b e d  s p e c i e s  C r D i f f e r e n c e s  b e tw e e n  t b e s e  two s p e c i e s  
i n c l u d e  d i s t i n c t  b u t  s u b t l e  d i f f e r e n c e s  In  m o r p h o m e t r i e s  ( T a b l e  30) and  body 
s i z e .  The most  d i s t i n c t i v e  m o r p h o m e t r i c  d i f f e r e n c e s  i n c l u d e  t h e  f o l l o w i n g :  
£ .  g i n s b u r g 1 h a s  a r e l a t i v e l y  s m a l l e r  body  d e p t h ;  a much l o n g e r  s n o u t ,  h e a d  
and  u p p e r  Jaw; and t h e  eye I s  l a r g e r  when com pared  t o  u n d e s c r l b e d  s p e c i e s  C. 
Symphurus g j n$bupg4 a l s o  somewhat  s m a l l e r  and  r e a c h e s  m a t u r i t y  a t  s m a l l e r  
s i z e s  when compared t o  u n d e s c r l b e d  s p e c i e s  C. Maximum s i z e  o b s e r v e d  in  5. 
g l n s b u r g i  I s  90 mm SL and  g r a v i d  f e m a l e s  a s  s m a l l  a s  5 1 - 5 3  mm SL h a v e  b e e n  
r e p o r t e d .  In  c o n t r a s t ,  u n d e s c r i b e d  s p e c i e s  C a t t a i n s  l a r g e r  s i z e s  ( t o  127 
mm SL) and a l l  f e m a le s  s m a l l e r  t h a n  80 mm SL were I m m a tu r e ,  The s m a l l e s t  
s e x u a l l y  m a tu r e  f e m a le s  o b s e r v e d  I n  u n d e s c r l b e d  s p e c i e s  C (BO,9,  8 3 . 9  mm SL) 
were  c o n s i d e r a b l y  l a r g e r  t h a n  t h o s e  o f  g i n s b u r g i .
mAmong o t h e r  1 - 3 -2  s p e c i e s ,  £■ g l n s b u r g i  o v e r l a p s  p a r t i a l l y  m e r i s t l c s  o f  
t h e  e a s t e r n  A t l a n t i c  £ .  n l g r s s c e n s  and  t h e  w e s t e r n  A t l a n t i c  £ ,  m a r g l n a t u s .
I t  c a n  e a s i l y  be d i s t i n g u i s h e d  from £ .  n l g r e s c a n s  b y  modal  d i f f e r e n c e s  In 
c o u n t s  ( v e r t e b r a e  50 -32 ,  u s u a l l y  51-52 v s .  4 7 - 5 1 ,  u s u a l l y  4 0 - 5 0 ;  d o r s a l  r a y s  
67-95 v s ,  0 2 - 9 2 ,  u s u a l l y  8 4 - 9 1 ;  and a n a l  r a y s  75-81 v s ,  6 9 - 7 9 ) ,  From £,  
m a r g l n a t u s . i t  c a n  be d i s t i n g u i s h e d  hy I t s  s t o c k i e r  and  d e e p e r  body 
( g r e a t e s t  d e p th  In a n t e r i o r  t h i r d  o f  body)  v s ,  a more e l o n g a t e  body (body 
d e p t h  more u n i f o r m ,  a t  m i d - p o i n t  o f  b o d y ) ,  low er  m e r i s t l c s  ( v e r t e b r a e  51-52 
v s .  52-54 ;  d o r s a l  r a y s  87-95  v s .  93 -104 ;  a n a l  r a y s  75-81 v s .  80 -89 ,  f o u r  
h y p u r a l s  v s .  4 - 5 )  and  £ .  g l n s b u r g i  l a c k s  t h e  d a r k  brown c a u d a l  b l o t c h  t h a t  
c h a r a c t e r i z e s  £ .  m a r g l n a t u s .
Some m e r i s t i c  f e a t u r e s  o f  S. g l n s b u r g i  o v e r l a p  t h o s e  o f  t h e  w e s t e r n  
South A t l a n t i c  s p e c i e s ,  £ ,  t r e w a v a a a e . S i m i l a r i t i e s  b e tw e e n  t h e s e  s p e c i e s ,  
however ,  a r e  o n l y  s u p e r f i c i a l .  Svmphurus p i n s b u r p i  c a n  r e a d i l y  be  
d i s t i n g u i s h e d  from t h i s  s p e c i e s  by d i f f e r e n c e s  i n  ID p a t t e r n  ( 1 - 3 - 2  v s ,  1 -3 -  
3 ) ,  c a u d a l  r a y  c o u n t  (12 v s ,  10) and by modal d i s t r i b u t i o n s  in  v e r t e b r a l  
c o u n t s  (50-52  v s ,  4 7 - 5 1 ,  u s u a l l y  4 8 - 5 0 ) .
The m e r i s t l c s  o f  £ ,  g l n s b u r g i  a l s o  o v e r l a p  t h o s e  o f  s e v e r a l  w e s t e r n  
A t l a n t i c  s p e c i e s  i n c l u d i n g  £ .  c l v i t a t l u m . S. d i o m e d e a n u s . S.  p l a e u s i a . 5, 
t e s s e 1 l a t u s  and  u n d e s c r i b e d  s p e c i e s  E. S i n c e  a l l  o f  t h e s e  a r e  r e l a t i v e l y  
s h a l l o w  w a t e r  s p e c i e s  ( u s u a l l y  o c c u r r i n g  In  d e p th s  <70 m ) , t h e r e  i s  l i t t l e  
l i k l l h o o d  o f  c o l l e c t i n g  them w i t h  t h e  much d e e p e r  o c c u r r i n g  S. g l n s b u r g i  
( d e p t h s  r a n g i n g  from 100-200  m ) , A d d i t i o n a l l y ,  p a r t i a l  o v e r l a p s  i n  f i n  r ay  
o r  v e r t e b r a e  c o u n t s  w i t h  t h e s e  s p e c i e s  a r e  t h e  o n l y  s i m i l a r i t i e s  be tw een  
t h e s e  o t h e r w i s e  d i v e r g e n t  s p e c i e s ,  For  exam ple ,  d i f f e r e n c e s  o c c u r  In  ID
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p a t t e r n  ( 1 - 3 - 2  i n  £ .  g i n s b u r f i t  v s ,  1 - 4 - 3  i n  a l l  the  o t h e r s ) ,  p e r i t o n e u m  
c o l o r  ( b l a c k  v s .  u n p i g m e n t e d )  a n d  v e r t e b r a e  c o u n t s  ( s e e  T a b l e  1 3 ) .  There  
a r e  a l s o  d i f f e r e n c e s  i n  c a u d a l  r a y s  b e t w e e n  £■ g l n s b u r g i  (12)  a n d  S.. 
d lom e de anus  (10 )  and  £ ,  u r o s p l l u s  ( 1 1 ) .  F u r t h e r m o r e ,  t h e  e y e d - s i d e  j a w s  of  
£ .  g l n s b u r g i  h a v e  a  c o m p l e t e  row o f  t e e t h ,  w he re as  I n  a l l  o f  1 - 4 - 3  s p e c i e s ,  
d e n t i t i o n  i s  e i t h e r  a b s e n t  a l t o g e t h e r  o r  o n l y  p o o r l y  d e v e l o p e d ,
D e s c r i p t i o n
Bvmphurus g l n s b u r a l  I s  a s m a l l - s i z e d  t o n g u e f i s h  a t t a i n i n g  maximum 
l e n g t h s  o f  a p p r o x i m a t e l y  90 mm SL. ID p a t t e r n  1 -3 -2  ( T a b l e  9 ) .  C a u d a l  r a y s  
n o r m a l l y  12 ( T a b l e  1 0 ) .  D o r s a l  r a y s  0 7 - 9 4  (T ab le  1 1 ) ,  Anal  r a y s  75 -81 
( T a b l e  12) .  V e r t e b r a e  5 0 - 5 2 ,  u s u a l l y  5 1 -5 2  (T ah ie  1 3 ) .  H y p u r a l s  4 .  
L o n g i t u d i n a l  s c a l e  rows  0 7 - 9 4  ( T a b l e  1 4 ) .  S c a l e  rows on  h e a d  p o s t e r i o r  t o  
lower  o r b i t  15 -20  ( T a b l e  1 5 ) .  L a t e r a l  s c a l e  rows 32 -44  (T a b le  1 6 ) .  
P r o p o r t i o n a l  m e a s u r e m e n t s  a p p e a r  i n  T a b l e s  31 -32 .
Body r e l a t i v e l y  d e e p  ( d e p t h  2 0 .5 - 3 2 .4 %  SL) w i t h  r a p i d  t a p e r ;  maximum 
d e p t h  I n  a n t e r i o r  t h i r d  o f  b o d y .  Head r e l a t i v e l y  n a r r o w  ( 0 . 9 6 - 1 . 2 4  i n  HW); 
w i t h  m o d e r a t e l y  l o n g ,  p o i n t e d  s n o u t  ( 1 6 .6 - 2 8 .4 %  HL). S n o u t  c o v e r e d  w i t h  
sm a l l  s c a l e s . Dermal  p a p i l l a e  p r e s e n t  b u t  n o t  w e l l - d e v e l o p e d  o n  b l i n d  s i d e  
s n o u t .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  s h o r t ,  r e a c h i n g  o n l y  t o  f r o n t  m arg in  
of  l o w e r  eye o r  t o  f r o n t  e d g e  o f  p u p i l  o f  lower  eye .  Eyes r e l a t i v e l y  l a r g e  
( 1 1 .6 - 1 6 .8 %  H L ) ; u s u a l l y  e q u a l  i n  p o s i t i o n  o r  w i th  u p p e r  eye s l i g h t l y  
a n t e r i o r  o f  l o w e r .  Eyes  c o v e r e d  w i t h  s m a l l  s c a l e s  on u p p e r  s u r f a c e s  and  in 
i n t e r o r b l t a l  r e g i o n ;  4 - 8  s m a l l  c t e n o i d  s c a l e s  i n  n a r r o w  i n t e r o r b i t a l  r e g i o n .
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Table  30, Summary o f  MANGVA A n a l y s i s ,  b a s e d  on 14 m o r p h o m e t r l c  v a r i a b l e s ,  
c om pa r ing  body  s h a p e s  o f  ]5. e i n s b u r e l  and  t h e  w e s t e r n  N o r t h  
A t l a n t i c  u n d e s c r l b e d  s p e c i e s  C.
S. g l n s b u r g i  U n d e s c r l b e d  C S i g n i f i c a n c e  o f  F
Range 2 Range £
M orphem etr ie
BD 205-324 2 8 5 , 8 251-328 294 . 2 23 , 31 P > .000
FDL 33-79 5 9 .9 35-58 48 .  3 8. 98 P - . 0 0 4
PAL 201-271 2 4 0 .2 200 -249 2 2 4 .7 2 2 .1 9 P > .000
DBL 921-971 9 3 9 ,4 942 -965 9 5 1 .7 31 .13 P > . 000
ABL 693-795 7 4 2 ,3 736-815 7 6 7 .7 31 .69 P > .000
HL 198-257 2 2 5 . 5 183-225 2 0 5 .9 21 .46 P > .000
HW 220-272 2 4 4 . 0 207 -270 2 3 4 .3 19 . 98 P > ,000
POL 133-159 144 .7 120-174 136 . 5 22 . 26 P > .000
SNL 34-64 4 8 . 2 33 -50 4 0 . 9 9 . 9 9 P - . 0 0 2
UJL 4 0 -5 6 4 8 . 4 33-47 4 0 . 9 10. 76 P - . 0 0 2
ED 25-36 3 0 .4 21-32 25 .0 5 .68 P - , 020
CD 31-63 5 1 . 0 33-56 4 5 . 6 12. 74 P - . 0 0 1
UHL 116-181 1 5 0 .2 113 -174 1 5 4 .9 2 6 .0 2 P>.0G0
LHL 96-138 113.  1 93-128 1 0 7 .3 1 8 .1 6 P> 000
Ill
P u p i l l a r y  ope rc u lu m  a b s e n t .  D o r s a l  f i n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  e q u a l  
t o  f r o n t  m a r g i n  o f  p u p i l  o f  u p p e r  eye ;  o c c a s i o n a l l y  d o r s a l  f i n  p l a c e d  
a n t e r i o r l y  t o  f r o n t  m a r g i n  o f  uppe r  eye  o r  In  a s m a l l e r  number o f  spe c im en s ,  
d o r s a l  f i n  o r i g i n  a t  a p o i n t  e q u a l  o n l y  t o  m i d - p o i n t  o f  p u p i l  o f  u p p e r  e y e .  
S c a l e s  a b s e n t  from b l i n d  s i d e  d o r s a l  and a n a l  f i n s .  Body s c a l e s  s m a l l ,  
s t r o n g l y  c t e n o i d  on e y e d - s i d e ,  l e s s  so  on b l i n d  s i d e .
T e e th  w e l l  d e v e l o p e d  on b l i n d  s i d e  Ja w s .  Lower jaw  on o c u l a r  s i d e  w i th  
c o m p le te  row o f  t e e t h .  O c u l a r  s i d e  p r e m a x i l l a  w i t h  a  row o f  s l e n d e r  t e e t h  
u s u a l l y  o n l y  on a n t e r i o r  t h r e e - f o u r t h s  o f  s u r f a c e .
P 1a m e n t a t I o n
Eyed s u r f a c e  u s u a l l y  l i g h t  brown w i t h  2-5 ( u s u a l l y  4) i r r e g u l a r ,  d a r k  
brown c r o s s b a n d s .  Bands n o t  c o n t i n u e d  o n to  d o r s a l  and  a n a l  f i n s .  T r a c e s  of 
f i r s t  band u s u a l l y  e v i d e n t  on head  r e g i o n  a t  t h e  ope rc u lum .  C r o s s b a n d s ,  
e x c e p t  f o r  t h e  second  which  c r o s s e s  t h e  body I m m e d la t e l y  b e h i n d  t h e  
operculum  and  which  l a  a l m o s t  a lw ays  c o n t i n u o u s  and  more u n i f o r m l y  c o l o r e d  
t h a n  the  r e s t ,  e r e  d a r k e r  i n  d o r s a l  and  v e n t r a l  r e g i o n s  o f  t h e  body and 
somewhat b l u r r e d  i n  t h e  mid s e c t i o n .  Small  d a r k  m e l a n o p h c r e s  a r e  s c a t t e r e d  
t h r o u g h o u t  t h e  body s u r f a c e .  O u te r  op e rc u lu m  n o t  p i g m e n t e d  o t h e r  t h a n  
g e n e r a l  b a c k g r o u n d  c o l o r .  I n n e r  l i n i n g  o f  o p e rc u l u m  and i s t h m u s  n o t  
p ig m e n te d .  Moustache on o c u l a r  s i d e  l i p s  u s u a l l y  n o t  p r o n o u n c e d ,  o r  i f  
p r e s e n t  on u p p e r  l i p ,  a p p e a r i n g  on ly  as  a s m a l l  s p e c k l i n g  o f  p igm en t  s p o t s .  
B l i n d  s i d e  u n p lg m e n te d ,  e x c e p t  In  f a d e d  sp e c im en s  which  have  l o s t  a l l  o f  
t h e i r  s c a l e s .  I n  t h e s e  s p e c i m e n s ,  t h e r e  i s  a s e r i e s  o f  d e e p ,  i n t e r n a l
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m e l a n o p h o r e s  a l o n g  t h e  body m i d l i n e  ( n o t i c e a b l e  on b o t h  s i d e s ) .  P e r i t o n e u m  
b l a c k ,  showing t h r o u g h  a b d o m i n a l  w a l l  on b o t h  s i d e s  o f  bo d y .
A s m a l l ,  n o n - o c e l l a t e d  d a r k - b r o w n  p igm en t  s p o t  p r e s e n t  a t  s c a l e - c o v e r e d  
b a s e  o f  c a u d a l  f i n .  D i s t a l  t w o - t h i r d s  o f  c a u d a l  f i n  u n p l g m e n t e d . D o r s a l  
and  a n a l  f i n s  p a l e  a n t e r i o r l y ,  b u t  f rom l e v e l  o f  f i r s t  c r o s s b a n d  
p o s t e r i o r l y ,  t h e i r  b a s e s  become d a r k e r ,  f o rm in g ,  I n  some s p e c i m e n s ,  a 
c o n t i n u o u s  n a r r o w  d a r k  s t r i p e ;  o t h e r s  w i t h  d a r k  s t r i p e  i n c o n s p i c u o u s  and  
w i t h  o n l y  a c o n c e n t r a t i o n  o f  p i g m e n t  i n  r e g i o n s  o f  body  c r o s s b a n d s  ,
G e o g r a p h i c  D i s t r i b u t i o n  ( F i g .  13)
Symphurus g l n s b u r g i  o c c u r s  on t h e  open  c o n t i n e n t a l  s h e l f  o f  t h e  w e s t e r n  
S o u t h  A t l a n t i c  f rom a b o u t  Cabo F r i o  ( 2 3 ° 1 5 'S )  t o  M a ldona do ,  U ru g u a y  
( 3 5 ° 1 B 'S )  (Menezes and  Benvegnu 1976 ) .
B a t h y m e t r i c  D i s t r i b u t i o n
Svmphurus g l n s b u r g i . l i k e  o t h e r  members o f  t h e  1 - 3 - 2  ID p a t t e r n  s p e c i e s  
g ro u p  and  b l a c k  p e r i t o n e u m ,  o c c u r s  a t  m o d e r a t e  d e p t h s  ( 1 0 3 - 2 0 0  m) on t h e  
c o n t i n e n t a l  s h e l f .  The m a j o r i t y  o f  spe c im en s  ( 7 1 / 9 1 ,  78%) w e re  c o l l e c t e d  
b e tw e e n  151-200 m e t e r s  w h i l e  a n  a d d i t i o n a l  20 s p e c i m e n s  w e re  t a k e n  b e t w e e n  
103 (3 f i s h )  and  150 m e t e r s  (M e ne z e s  and Benvegnu 19 7 6 ) .  D e p th s  i n h a b i t e d  
by £ .  g l n s b u r g i  a r e  somewhat  s h a l l o w e r  t h a n  t h a t  r e c o r d e d  f o r  t h e  c l o s e l y  
r e l a t e d  u n d e s c r l b e d  s p e c i e s  C ( u s u a l l y  c o l l e c t e d  a t  201 -3 7 6  m) .
174
T a b l e  31 .  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g t h ,  e x c e p t  SL { In  mm), f o r  Svmphurus  e i n s b u r g i .
Character a MEAN ££
SL 30 30.9-90.4 54 . 9 17.78
BD 30 205-324 285 . 8 25.67
PDL 30 33-79 59.9 9.97
PAL 30 201-271 240 . 2 17 . 18
DBL 30 921-971 939.4 10. 17
ABL 30 693-795 742 . 3 22 . 86
PL 27 54-89 67 , 8 8.22
PA 30 46-94 62.5 8.69
CFL 26 104-148 123 . 3 8. 76
HL 30 198-257 225 . 5 15.28
HW 30 220-272 244 . 0 14 .28
POL 30 133-159 144 . 7 7 . 10
SNL 30 34-64 48.2 6 .89
UJL 30 40-58 48.4 5 . 39
ED 30 25-36 31.0 2.96
CD 30 31-63 51.0 6 , 54
UHL 2B 116-181 150.2 16. 36
LHL 30 96-138 113. 1 9 . 80
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T a b l e  32. Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  Head L e n g th  
( e x c e p t  Htf/HL) f o r  Svmphurus  p i n s b u r ^ l .
Character s RAfJGE MEAN ££
HW/HL 30 0.96-1.25 1.1 0.07
POL 30 508-746 643 .0 32 .98
SNL 30 166-284 213 .6 21.68
U J L 30 182-247 215. 1 18.68
ED 30 116-15B 136.9 11. 35
CD 30 152-271 226.5 27.73
OPLL 30 214-364 287.0 36.28
OPUL 30 160-312 220.1 39 .03
UH L 20 500-800 668 .0 48 . 52
17*
SI e c  and Sexual Maturity
Svmphurus g l n s b u r g i  I s  s  s m a l l - s i z e d  s p e c i e s  a t t a i n i n g  maximum l e n g t h s  
o f  o n l y  90 nun SL. The l a r g e s t  f i s h  e x a m in e d ,  a  m a le  ( 8 1 . 0  mm SL) was o n l y  
s l i g h t l y  l a r g e r  t h a n  t h e  l a r g e s t  fem ale  ( 7 8 . 9  nun SL) . T e n  m a l e s  r a n g e d  Jn 
s i z e  f rom  3 4 , 9 - 8 1 , 0  mm SL, 15 f e m a l e s  w e re  3 1 . 6 - 7 8 . 9  a n d  s i x  Im m a tu re  f i s h  
( s e x  c o u l d  n o t  be d e t e r m i n e d )  m ea su red  3 0 . 9 - 3 6 . 3  mm SL.
£ a s e d  on r e p r o d u c t i v e  s t a g e s  o f  f e m a l e s ,  i t  I s  e v i d e n t  t h a t  t h i s  
s p e c i e s  a t t a i n s  s e x u a l  m a t u r i t y  a t  r e l a t i v e l y  s m a l l  s i z e s .  Of 15 f e m a l e s ,  
e i g h t  ( r a n g i n g  i n  s i z e  f rom 5 1 , 6 - 7 8 . 9  mm SL) w e r e  g r a v i d .  F our  o f  t h e s e  
w e r e  s m a l l e r  t h a n  60 mm SL ( 5 1 , 6 ,  52 .7 ,  5 3 . 1  and  5 7 .5  mm S L ) . H e ne z e s  a n d  
Benvegnu  (1976 )  a l s o  n o t e d  t h e  s m a l l  s i z e  a t  s e x u a l  m a t u r i t y  i n  t h i s  s p e c i e s  
a n d  r e p o r t e d  f i n d i n g  g r a v i d  f e m a l e s  r a n g i n g  In s i z e  f ro m  5 8 -7 9  mm SL. 
Im m a tu r e  f e m a l e s ,  w i t h  gonads  u n d e r g o i n g  p o s t e r i o r  e l o n g a t i o n ,  r a n g e d  f rom  
3 9 , 8 - 6 0 , 7  mm SL. O v a r i e s  o f  t h e  s m a l l e s t  ( 3 1 . 6 ,  3 3 .2  a n d  3 4 ,3  mm SL) 
im m atu re  f e m a l e s  h a d  n o t  y e t  s t a r t e d  m a t u r i n g ,
E c o l o g y
O t h e r  t h a n  d e p t h  o f  c a p t u r e  a n d  the  b r i e f  o b s e r v a t i o n s  on s e x u a l  
m a t u r a t i o n ,  l i t t l e  e l s e  I s  known c o n c e r n i n g  t h e  e c o l o g i c a l  r e q u i r e m e n t s  o f  
t h i s  s p e c i e s .
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M a t e r i a l  Examined
M easured  and C oun te d  30 S p e c im e n s ,  28 L o t s ,
HZUSP 12339;  H o lo ty p e  ( 6 1 , 5 ) ;  3 1 ° 3 1 'S  49?52 'W ;  200M; 11 IV 72.  MNHN 1975-
270;  P a r a t y p e a  3 ( 8 7 , 2 - 9 0 . 4 ) ;  2 3 ° 0 8 'S  4 2 ° 3 0 ’W; 103M; 02 X I I  61 .  MZUSP 12314-  
15;  P a r a t y p e a  2 ( 5 9 . 3 - 6 0 . 2 ) ;  2 3 ° 1 5 ’S 4 2 ° 2 4 ’W; H I M ;  08 V I I I  70. MZUSP 12320;  
P a r a t y p e  ( 5 4 . 0 ) ;  3 2 ° 4 6 'S  5 0 ° 2 5 ’W; 2GQK; 21 1 72.  MZUSP 12335;  P a r a t y p e  
( 4 3 . 9 ) ;  3 l ° 0 2 ' S 4 9 ° 5 2 'U ;  136M; 04 X 72. MZUSP 1 2 3 4 0 - 4 8 ;  P a r a t y p e s  9 ( 3 1 . 6 -
6 0 . 7 ) ;  3 1 * 3 1 ' S 49^52'W; 200M; 11 IV 72. MZUSP 1 2 3 7 7 - 8 4 ;  F a r a t y p e s  8 ( 3 3 . 2 -
7 B . 9 ) ;  3 4 ° 4 5 ’S 52°05 'W; 179M; 15 V I I I  72,  MZUSP 12 3 9 1 -9 3 ;  F a r a t y p e s  3 ( 3 1 , 8 -  
6 0 , 2 ) ;  3 2 ° 2 1 ' S 5 0 ° 1 3 ’V; 180M; 21 V I I I  72.  MZUSP 12 9 0 2 -0 3 ;  2 ( 3 0 . 9 - 3 1 . 1 ) ;  No 
d a t a .
Counted 4 Specimens, 4 Lots.
MZUSP 1 2 3 3 6 - 3 8 ;  F a r a t y p e s  3 ( 3 4 , 6 - 4 2 , 0 ) ;  3 1 ° 3 l ' S  49?52 'W ;  2QQM; 11 IV 72. 
MZUSP 12370;  P a r a t y p e  ( 3 5 , 3 ) ;  2 9 ° 5 3 'S  4 8 0 1 9 ’V; 194M; 03 V I I I  72 .
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F i g u r e  15, G e o g r a p h i c  d i s t r i b u t i o n  o f  Svrnphurus e i n s b u r e i . S, m a r e l n a t u s  

































Svnmhurus  U n d e s c r l b e d  S p e c i e s  C 
( F i g .  42C)
S t u d y  M a t e r i a l i 84 s p e c i m e n s ,  5 1 , 8 - 1 2 7  mm SL, 78 x - r a y e d ,  33 m e a s u r e d .  
D l a e n o s i s
T h i s  i s  a r e l a t i v e l y  d e e p - w a t e r ,  m e d i u m - s i z e d  s p e c i e s ,  r e a c h i n g  a d u l t  
l e n g t h s  o f  127 mm SL. The c o m b i n a t i o n  o f  1 - 3 - 2  ID p a t t e r n ,  b l a c k  
p e r i t o n e u m ,  12 c a u d a l  r a y s ,  f o u r  h y p u r a l s ,  and  t h e  f o l l o w i n g  m e r i s t i c s :  
v e r t e b r a e  u s u a l l y  51 -52 ,  d o r s a l  r a y s  8 0 - 0 5 ,  a n d  a n a l  r a y s  7 6 - 8 4  d i s t i n g u i s h  
u n d e s c r l b e d  s p e c i e s  C f rom  a l l  o t h e r  L o n g u e f l s h e s  e x c e p t  t h e  w e s t e r n  s o u t h  
A t l a n t i c  S- g i n s b u r g i . M e r i s t i c s  o f  u n d e s c r l b e d  s p e c i e s  C c o m p l e t e l y  
o v e r l a p  t h o s e  o f  £ .  g l n s b u r g i . D i f f e r e n c e s  b e t w e e n  t h e s e  two s p e c i e s  
i n c l u d e  d i s t i n c t  b u t  s u b t l e  d i f f e r e n c e s  i n  m o r p h o m e t r i e s  ( T a b l e  30) and  body 
s i z e .  The m o s t  d i s t i n c t i v e  m o r p h o m e t r i c  d i f f e r e n c e s  i n c l u d e  t h e  f o l l o w i n g ;  
u n d e s c r l b e d  s p e c i e s  C h a s  a d e e p e r  body  t h a n  £ ,  g l n s b u r g i  : a  much s h o r t e r  
s n o u t ,  head a n d  u p p e r  Jaw l e n g t h ;  a n d  t h e  e y e  I s  s m a l l e r  when c o m p a r e d  t o  S. 
g l n s b u r g i . Svmohurus  g l n s b u r e l  I s  a l s o  somewhat  s m a l l e r  a n d  r e a c h e s  
m a t u r i t y  a t  s m a l l e r  s i z e s  when com pared  t o  u n d e s c r i b e d  s p e c i e s  C. Maximum 
s i z e  o b s e r v e d  In  £,  g l n s b u r g i  i s  90 mm SL and  g r a v i d  f e m a l e s  a s  s m a l l  a s  51- 
53 mm SL h a v e  b e e n  r e p o r t e d .  In  c o n t r a s t ,  u n d e s c r i b e d  s p e c i e s  C a t t a i n s  
l a r g e r  s i z e s  ( t o  127 mm SL) and a l l  f e m a l e s  s m a l l e r  t h a n  80 mm SL were  
i m m a t u r e .  The s m a l l e s t  s e x u a l l y  m a t u r e  f e m a l e s  o b s e r v e d  i n  u n d e s c r l b e d
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s p e c i e s  C ( 0 0 , 9 ,  8 3 , 9  mm SL) were  c o n s i d e r a b l y  l a r g e r  t h a n  t h o s e  o f  S., 
g l n s b u r g i .
Among o t h e r  1 - 3 - 2  s p e c i e s ,  u n d e s c r l b e d  s p e c i e s  C o v e r l a p s  p a r t i a l l y  
m e r i s t l c s  o f  t h e  e a s t e r n  A t l a n t i c  £ .  n l g r e s c e n a  and  t h e  w e s t e r n  A t l a n t i c  S., 
m a r g l n a t u s . I t  c a n  e a s i l y  be d i s t i n g u i s h e d  from £ ,  n l g r e s c e n s  by medal 
d i f f e r e n c e s  I n  c o u n t s  ( v e r t e b r a e  5 0 - 5 2 ,  u s u a l l y  51 -52  v s ,  4 7 - 5 1 ,  u s u a l l y  AG- 
50;  d o r s a l  r a y s  8 9 - 9 5  v s .  8 2 - 9 2 ,  u s u a l l y  8 4 - 9 1 ;  and  a n a l  r a y s  7 6 - 8 4  v s .  69-
7 9 ) .  From S.. m a r g l n a t u s . I t  c a n  b e  d i s t i n g u i s h e d  by  i t s  r e l a t i v e l y  s t o c k i e r
and  d e e p e r  body ( g r e a t e s t  d e p t h  i n  a n t e r i o r  t h i r d  o f  body)  v s .  a more
e l o n g a t e  body (body  d e p t h  more u n i f o r m ,  a t  m i d - p o i n t  o f  b o d y ) , l o w e r
m e r i s t i c s  ( v e r t e b r a e  51 -52  v s .  5 2 - 5 6 ,  u s u a l l y  52 -54 ;  d o r s a l  r a y s  89 -95  v s .  
9 3 - 1 0 4 ;  a n a l  r a y s  76 -84  v s .  8 0 - 8 9 ,  f o u r  h y p u r a l s  v s .  4 - 5  and  u n d e s c r i b e d  
s p e c i e s  C h a s  h i g h l y  p i g m e n t e d  f i n s  ( u n i f o r m l y  p i g m e n t e d  i n  S, m a r a i n a t u s ) 
a n d  l a c k s  t h e  d a r k  brown c a u d a l  b l o t c h  t h a t  c h a r a c t e r i z e s  S. m a r g l n a t u s .
Some m e r i s t l c s  o f  u n d e s c r l b e d  s p e c i e s  C o v e r l a p  t h o s e  f o r  t h e  w e s t e r n  
S o u t h  A t l a n t i c  s p e c i e s ,  t r e w a v a s a e , S i m i l a r i t i e s  b e t w e e n  t h e s e  s p e c i e s ,  
h o w e v e r ,  a r e  o n l y  s u p e r f i c i a l .  The new s p e c i e s  c a n  b e  d i s t i n g u i s h e d  from 
t h i s  s p e c i e s  by  d i f f e r e n c e s  i n  ID p a t t e r n  ( 1 - 3 - 2  v s .  1 - 3 - 3 ) ,  c a u d a l  r ay  
c o u n t  (12 v s .  10) and  b y  modal  d i s t r i b u t i o n s  i n  v e r t e b r a l  c o u n t s  (51-52  v s .  
4 7 - 5 1 ,  u s u a l l y  4 8 - 5 0 )
The m e r i s t i c s  o f  u n d e s c r l b e d  s p e c i e s  C a l s o  o v e r l a p  t h o s e  o f  s e v e r a l  
w e s t e r n  A t l a n t i c  s p e c i e s  i n c l u d i n g  £ .  c l v l t a t l u m . S. d i o m e d e a n u s . £ ,  
p l a a u s i a , £ .  t e s s e l l a t u s  and  u n d e s c r l b e d  s p e c i e s  E. S i n c e  a l l  o f  t h e s e  a re  
r e l a t i v e l y  s h a l l o w  w a t e r  s p e c i e s  ( u s u a l l y  o c c u r r i n g  i n  d e p t h s  <70 in ) , t h e r e  
i s  l i t t l e  l i k l i h o o d  o f  c o l l e c t i n g  them w i t h  t h e  much d e e p e r  o c c u r r i n g
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u n d e s c r l b e d  s p e c i e s  C ( d e p t h s  r a n g i n g  from 180-400  m) , A d d i t i o n a l l y ,  
p a r t i a l  o v e r l a p s  In  f i n  r a y  o r  v e r t e b r a e  c o u n t s  w i t h  t h e s e  s p e c i e s  a r e  t h e  
o n ly  s i m i l a r i t i e s  be tween  t h e s e  o t h e r w i s e  d i v e r g e n t  s p e c i e s .  For  e x a m p le ,  
d i f f e r e n c e s  o c c u r  i n  ID p a t t e r n  ( 1 - 3 - 2  In  u n d e s c r i b e d  s p e c i e s  C v s ,  1 - 4 - 3  in  
a l l  t h e  o t h e r s !  , p e r i t o n eu m  c o l o r  ( b l a c k  v s ,  u n p l g m e n te d  In  a l l  t h e  o t h e r s )  
and v e r t e b r a e  c o u n t s  ( s e e  T a b l e  13 ) .  T h e r e  a r e  a l s o  d i f f e r e n c e s  i n  c a u d a l  
r a y s  between u n d e s c r l b e d  s p e c i e s  C (12)  and  £ .  d lom edeanus  (10)  and S- 
u r o s p l l u s  ( 1 1 ) ,  F u r th e r m o r e ,  t h e  e y e d - s i d e  Jaws  o f  u n d e s c r i b e d  s p e c i e s  C 
have a complete  row o f  t e e t h ,  w hereas  i n  a l l  o f  the  1 - 4 - 3  s p e c i e s ,  t h e  
d e n t i t i o n  i s  e i t h e r  a b s e n t  a l t o g e t h e r  o r  o n l y  p r e s e n t  i n  i n c o m p l e t e  rows .
D e s c r i p t i o n
A medium-sized t o n g u e f i s h  a t t a i n i n g  maximum a d u l t  l e n g t h s  o f  
a p p r o x i m a t e ly  127 mm SL. ID p a t t e r n  1 - 3 - 2  ( T a b l e  9 ) .  C auda l  r a y s  12 (Tab le  
10 ) .  Doraal  r a y s  89-95,  u s u a l l y  91-95 ( T a b l e  11 ) .  Anal  r a y s  76 -84 ,  u s u a l l y  
77-81 (Table  1 2 ) .  V e r t e b r a e  5 0 - 5 3 ,  u s u a l l y  51 -52  ( T a b le  1 3 ) ,  H y p u r a l s  4 
S c a l e s  f r e q u e n t l y  m is s in g  due t o  t r a w l  damage .  L o n g i t u d i n a l  s c a l e s  8 5 - 9 9 ,  
u s u a l l y  85-94 (T a b le  14) .  S c a l e  rows on h e a d  p o s t e r i o r  t o  lower o r b i t  16- 
21, u s u a l l y  18 -20  (Table  1 5 ) .  L a t e r a l  s c a l e  rows 38-49  ( T a b l e  16) .  
P r o p o r t i o n a l  measurements  a p p e a r  i n  T a b l e s  33 -3 4 ,
Body r e l a t i v e l y  deep ,  2 5 .1 - 3 2 .8 %  SL; w i t h  r e l a t i v e l y  wide head  ( 2 0 , 7 -  
27,0% SL) . Snou t  r e l a t i v e l y  s h o r t ,  1 6 ,6 - 2 3 ,3 %  HL; c o v e r e d  w i t h  s m a l l  
c t e n o i d  s c a l e s .  Dermal p a p i l l a e  w e l l - d e v e l o p e d  on b l i n d  s i d e  s n o u t ;  o f t e n  
e v i d e n t  or  o c u l a r - s i d e  s n o u t  a s  w e l l .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  
r e a c h e s  to a b o u t  f r o n t  m arg in  o f  p u p i l  o f  lo w e r  eye .  Eyes r e l a t i v e l y  l a r g e .
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1 0 ,2 - 1 4 .7 %  HL; u s u a l l y  e q u a l  I n  p o s i t i o n .  A n t e r i o r  and  u p p e r  
s u r f a c e s  o f  e y e s  p a r t i a l l y  c o v e r e d  w i t h  3 - 5  s c a l e  ro w s ;  1 - 2  s c a l e s  In  n a r r o w  
i n t e r o r b i t a l  r e g i o n .  P u p i l l a r y  o p e r c u l u m  a b s e n t .  D o r s a l  f i n  o r i g i n  r e a c h e s  
a v e r t i c a l  e q u a l  to  m l d - p o l n t  o f  u p p e r  e y e ;  o c c a s i o n a l l y  r e a c h i n g  a n t e r i o r  
m a r g i n  o f  p u p i l  o f  u p p e r  e y e .  No s c a l e s  on  b l i n d  s i d e  d o r s a l  a n d  a n a l  f i n s .
T e e t h  w e l l - d e v e l o p e d  on b l i n d  s i d e  J a w s ,  T e e t h  on o c u l a r - s i d e  c o v e r i n g  
e n t i r e  d e n t a r y ,  T e e t h  on o c u l a r - s i d e  p r e m a x l l l a  s l e n d e r ,  i n  c o m p l e t e  row o r  
o c c a s i o n a l l y  o n l y  c o v e r i n g  a n t e r i o r  t h r e e  - f o u r t h s  o f  b o n e .
P i g m e n t a t i o n
H o s t  s p e c i m e n s  were  m i s s i n g  s c a l e s  a n d  were  g e n e r a l l y  f a d e d  w i t h  l i t t l e  
o r  no e v i d e n c e  o f  a  p a r t i c u l a r  p i g m e n t a t i o n  p a t t e r n .  I n  s p e c i m e n s  r e t a i n i n g  
s c a l e s ,  body  c o l o r  v a r i a b l e ,  l i g h t  t o  d a r k  b ro w n ,  o r  y e l l o w i s h .  H o s t  
s p e c i m e n s  c o l l e c t e d  f rom  n o r t h e r n  p o r t i o n s  o f  r a n g e  w i t h  5 - 8  d a r k e r  
c r o s s b a n d s ,  o f  v a r i a b l e  i n t e n s i t y ;  o r  s o m e t im e s  w i t h  b a n d s  s o  l i g h t  t h a t  
t h e y  a r e  i n c o n s p i c u o u s  r e l a t i v e  t o  b a c k g r o u n d  c o l o r .  Bands become 
i n c o m p l e t e  a n d  r a t h e r  d i f f u s e  In  r e g i o n  o f  body m i d l i n e .  I n  some s p e c im e n s ,  
t h e r e  a r e  o n l y  d a r k  b l o t c h e s  a l o n g  t h e  body  a t  b a s e s  o f  d o r s a l  and  a n a l  f i n s  
( r e m n a n t s  o f  b a n d s ? ) .  Bands o f t e n  c o n t i n u e d  o n t o  d o r s a l  and  a n a l  f i n s  i n  
form o f  d a r k  b l o t c h e s .  S pe c im e n s  c o l l e c t e d  o f f  Cuba and  S t r a i t s  o f  Y uc a tan  
g e n e r a l l y  y e l l o w i s h  w i t h  b rown  m o t t l i n g  b u t  w i t h o u t  b l o t c h e s  o r  b a n d i n g  on 
body .  O u t e r  o p e r c u l u m  w i t h  no p i g m e n t a t i o n  o t h e r  t h a n  g e n e r a l  b a c k g ro u n d  
c o l o r .  I n n e r  l i n i n g  o f  o p e r c u l u m  and  I s t h m u s  g e n e r a l l y  w i t h o u t  p i g m e n t .  In  
m os t  I n d i v i d u a l s ,  o c u l a r  s i d e  u p p e r  l i p  l i g h t l y  s p o t t e d  b u t  w i t h o u t  w e l l -
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T a b l e  33, Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g t h ,  e x c e p t  SL ( i n  nun), f o r  Svmphurus u n d e s c r l b e d  s p e c i e s  C,
C h a r a c t e r £ BAfJGE HE AH
SL 36 5 1 . 8 - 1 2 6 , 7 7 9 .6 18 .62
BD 36 251-328 294 . 2 18 , 56
PDL 36 35-56 4 8 . 3 5, 56
PAL 36 200-249 224,  7 1 3 .1 4
DBL 36 942-965 951 .  7 5 .5 6
ABL 36 736-815 7 6 7 .7 1 6 .5 8
PL 32 45-84 64 . 3 8. 74
PA 35 34-88 5 4 . 8 11. 70
CFL 35 100-147 1 2 1 .2 8, 98
HL 36 103-225 2 0 5 . 9 10,  85
HW 36 207-270 234 , 3 16. 39
POL 36 120-174 1 3 6 .5 9 . 0 5
SNL 36 33-50 4 0 .  9 4 . 5 9
UJL 36 33-47 4 0 . 9 3. 72
ED 36 21-32 25 .0 3, 14
CD 36 33-56 4 5 . 6 5 .2 1
UHL 36 113-174 154.  9 1 2 .4 9
LHL 35 93-128 107 . 3 9 .2 1
18/;
T a b le  34, Summary o f  m o rp h o m e t r l e s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  Head Length 
( e x c e p t  HU/HL) f o r  Svmphurus u n d e s c r i b e d  s p e c i e s  C,
C h a r a c t e r K RANGE MEAN 2R
HU/HL 36 D, 99 - 1 ,4 1 1.1 0 , 0 9
POL 36 589-804 6 5 8 . B 3 5 .e e
SNL 36 166-233 198.9 18 07
UJL 36 142-234 197 .7 19 .40
ED 36 102-147 121.2
OCM
CD 36 166-269 222, 2 26 .60
OPLL 36 232-352 296.4 31 .88
OPUL 36 164-315 219 . 5 33. B5
UHL 36 566-909 753.7 6 9 .0 4
LHL 36 232-600 514 . 6 63 .81
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d e f i n e d  m o u s t a c h e .  L e s s  f r e q u e n t l y ,  I n d i v i d u a l s  wLth d a r k  m o u s t a c h e  on 
o c u l a r  s i d e  u p p e r  U p  and  s p o t t i n g  on  l o w e r  l i p .  I n  s p e c i m e n s  m i s s i n g  
s c a l e s ,  o c u l a r  s i d e  r e g i o n  o f  h e a d ,  d o r s a l  and  f o r w a r d  o f  e y e s  w i t h  b l a c k  
m e l a n o p h o r e s  f o r m i n g  a V - s h a p e d  p i g m e n t  mark.  P e r i t o n e u m  b l a c k ,  showing  
e x t e r n a l l y  on b o t h  s i d e s .  B l i n d  s i d e  o f f - v h l t e .
D o r s a l  and  a n a l  f i n s  o f  a l l  s p e c i m e n s  w i t h  a s e r i e s  o f  a l t e r n a t i n g  
b l o t c h e s  and  u n p l g m e n t e d  a r e a s  o f  a p p r o x i m a t e l y  s i m i l a r  s i z e .  B l o t c h e s  
i r r e g u l a r l y  s h a p e d ,  c o v e r i n g  a p p r o x i m a t e l y  5 -10  r a y s .  B l o t c h e s  I n t e n s i f y  In 
r e g i o n s  c o r r e s p o n d i n g  t o  c r o s s b a n d i n g  on  body .  I n  some s p e c i m e n s ,  a d a r k  
s t r e a k  o f  p i g m e n t ,  c o v e r i n g  b o t h  f i n  r a y s  and  i n t e r v e n i n g  membranes ,  o c c u r s  
a l o n g  b a s a l  o n e - t h i r d  o f  d o r s a l  and  a n a l  f i n s ;  i n c o n s p i c u o u s  i n  o t h e r s .  
Cauda l  f i n  g e n e r a l l y  d e v o i d  o f  p i g m e n t  f o r  m os t  o f  l e n g t h .  Some s p e c i m e n s  
h a v e  a  c o n c e n t r a t i o n  o f  d a r k  p i g m e n t  a t  t h e  c a u d a l  f i n  b a s e  f o r m i n g  an 
I r r e g u l a r l y - s h a p e d , d i f f u s e  s p o t .  I n  s p e c i m e n s  m i s s i n g  s c a l e s ,  t h e r e  i s  a 
s e r i e s  o f  d e e p ,  d a r k  b l a c k ,  d e r m a l  p i g m e n t s  a l o n g  t h e  b a s e s  o f  the  most  
a n t e r i o r  d o r s a l  r a y s .
G eograph ic  D i s t r i b u t i o n  ( F i g .  15 ).
T h i s  s p e c i e s  h a s  one o f  t h e  b r o a d e s t  g e o g r a p h i c  r a n g e s  o f  w e s t e r n  N or th  
A t l a n t i c  t o n g u e f i s h e s , T h i s  s p e c i e s  o c c u r s  i n  r e l a t i v e l y  d e e p  w a t e r s  on t h e  
c o n t i n e n t a l  s h e l f  f rom a s  f a r  n o r t h  a s  t h e  c o n t i n e n t a l  s h e l f  o f f  Nova S c o t i a  
( a p p r o x i m a t e l y  43°N) t o  a s  f a r  s o u t h  a s  t h e  S t r a i t s  o f  Y u c a t a n  (21°N) and  
t h e  c o n t i n e n t a l  s h e l f  o f f  N i c a r a g u a  ( 1 4 ° 1 4 'N  8 0 ° 2 8 , 5 ' W ) ,  I t  h a s  b e e n  t a k e n  
on s e v e r a l  o c c a s i o n s  o f f  t h e  Nova S c o t i a n  s h e l f  ( s e e  M a t e r i a l  Examined)  and  
may be  t h e  o n l y  s p e c i e s  o f  Svmnhurus o c c u r r i n g  w i t h  a n y  r e g u l a r i t y  in  t h e
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n o r t h e r n  A t l a n t i c  n o r t h  o f  Long I s l a n d ,  New York .  The m a j o r i t y  o f  spec  linens 
h a v e  b e e n  c o l l e c t e d  In  t h e  m i d - A t l a n t i c  B i g h t  and  o f f  the  e a s t e r n  c o a s t  of  
F l o r i d a  a n d  w h e t h e r  t h i s  d i s t r i b u t i o n  r e f l e c t s  t h e  g e o g r a p h i c  c e n t e r  o f  
o c c u r r e n c e  f o r  t h i s  s p e c i e s  o r  t h e  r e l a t i v e  t r a w l i n g  a c t i v i t y  a t  a p p r o p r i a t e  
d e p t h s  w i t h i n  t h e s e  l o c a l e s  c a n  n o t  b e  e s t i m a t e d .
A l t h o u g h  t h i s  s p e c i e s  r a n g e s  i n t o  the  e a s t e r n  G u l f  o f  Mexico a l o n g  the  
s o u t h e r n  t i p  o f  F l o r i d a ,  I t  I s  d o u b t f u l  t h a t  I t  I s  a r e g u l a r  component  o f  
t h e  i c h t h y o f a u n a  o f  t h e  G u l f  o f  Mexico o r  C a r i b b e a n  Sea,  No specimens have 
b e e n  t a k e n  In  t h e  c e n t r a l  o r  w e s t e r n  G u l f  a r e a s  a l o n g  the  L o u i s i a n a  o r  Texas 
c o n t i n e n t a l  s h e l f .  Of  t h e  e i g h t  s p e c im e n s  r e c o r d e d  from l o c a t i o n s  w es t  o r  
s o u t h  o f  F l o r i d a ,  two (USNM 15B310;  UMML 16314)  have  been  t ake n  on the  
s o u t h w e s t e r n  F l o r i d a  s h e l f  j u s t  i n s i d e  t h e  G u l f  r e g i o n ,  f i v e  (FMNH 80819; 
UMML UNCAT G-693 and  G-898)  h a v e  b e e n  c o l l e c t e d  on t h e  c o n t i n e n t a l  s h e l f  o f f  
Y u c a t a n  a n d  t h r e e  o t h e r  s p e c i m e n s  (UMML UNCAT OR 4834)  were t ake n  in  a 
s i n g l e  c o l l e c t i o n  o f f  N i c a r a g u a .  A s i n g l e  s p e c i m e n  (MCZ 2796B) was 
c o l l e c t e d  o f f  D o m in ic a .  I t  I s  p o s s i b l e  t h a t  t h i s  s p e c i e s  i s  r e p l a c e d  in  t h e  
G u l f  o f  M ex ico  and  C a r i b b e a n  Sea  by  e i t h e r  p l g e r  o r  S, m a r g ln a tu s  . two 
common, s i m i l a r l y - s i z e d  s p e c i e s  t h a t  have  b e e n  c o l l e c t e d  I n  r e l a t i v e l y  l a r g e  
num bers  i n  t h e  G u l f  o f  Mexico  and  C a r i b b e a n  Sea and  which occupy s i m i l a r  
d e p t h s  a s  t h o s e  i n h a b i t e d  by  u n d e s c r l b e d  s p e c i e s  C.
B a t h y m e t r i c  D i s t r i b u t i o n
U n d e s c r i b e d  s p e c i e s  C o c c u r s  p r i m a r i l y  i n  m o d e r a t e  dep th s  o f  the  o u t e r  
c o n t i n e n t a l  s h e L f  r e g i o n .  I t s  b a t h y m e t r i c  c e n t e r  o f  abundance o c c u r s  
b e t w e e n  2 0 1 - 3 7 6  m e t e r s .  Over  96% (81 o f  84) o f  t h e  spec im ens  were c o l l e c t e d
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a t  t h e s e  d e p t h s .  On ly  one s p e c im e n  was c o l l e c t e d  d e e p e r  ( a t  668 m) , w h i l e  
s i x  o t h e r s  were  c o l l e c t e d  a t  s h a l l o w e r  d e p t h s  ( 1 1 7 -2 0 0  m ) . The s h a l l o w e s t  
r e c o r d e d  d e p t h  o f  c a p t u r e  i s  f o r  a s i n g l e  s p e c i m e n  c o l l e c t e d  o f f  t h e  c o a s t  
o f  V i r g i n i a  a t  117 m e t e r s .
Size  and Sexual  M a t u r a t i o n
Svmphurus u n d e s c r i b e d  s p e c i e s  C i s  a m e d i u m - s i z e d  t o n g u e f i s h .  The 
l a r g e s t  f i s h  m e a s u r e d ,  a f e m a l e ,  was 127 mm SL. The l a r g e s t  male was o n l y  
s l i g h t l y  s m a l l e r  (112 mm S L ) , Most  s p e c im e n s  exam ined  r a n g e d  in  s i z e  
be tw e en  65 -95  mm SL. T h e r e  were 22 f e m a le s  ( 5 4 3 - 1 2 7  nun SL) and 27 m ales  
( 5 1 .8 - 1 1 2  mm SL) among t h e  49 s p e c im e n s  f o r  w h i c h  sex  was d e t e r m i n e d .
Based on t h e  r e p r o d u c t i v e  s t a g e s  o f  f e m a l e s ,  s e x u a l  m a t u r i t y  o c c u r s  a t  
a r e l a t i v e l y  l a r g e  s i z e  i n  t h i s  s p e c i e s .  Of t h e  22 f e m a l e s ,  16 r a n g i n g  i n  
s i z e  f rom 8 0 .9 - 1 2 7  mm SL were m a t u r e  w i t h  e l o n g a t e ,  g r a v i d  o v a r i e s .  The 
f o u r  s m a l l e s t  o f  t h e s e  m e a s u r e d  8 0 . 9 ,  8 3 . 9 ,  8 3 . 9  and  8 7 .4  nun SL. Six 
f e m a le s  ( 5 4 . 5 - 6 6 . 1  mm SL) had  o v a r i e s  which w e re  j u s t  u n d e r g o i n g  p o s t e r i o r  
e l o n g a t i o n .
Ecology
As f o r  m os t  o t h e r  d e e p - s e a  t o n g u e f i s h e a  l i t t l e  e l s e  i s  known c o n c e r n i n g  
the  e c o l o g y  o f  t h i s  s p e c i e s .
1 8 8
M a t e r i a l  Examined
M e a s u r e d  and  c o u n t e d  36 S p e c im e n s ,  IB L o t s .
NMC 8 2 - 0 3 3 2 ;  ( 9 5 . 5 ) ;  4 3 ° 2 6 'N  60°29 'VJ; 1B3M; 2 0 X 1  78.  UMML 13917;  ( 6 6 . 8 ) ;  
2 4 ° 3 2 - 2 9 ' N  8 0 ° 5 4 - 5 3 ' U ;  192M; 21 VI 63 .  UMML 15642;  5 ( 5 5 . 0 - 8 9 , 5 ) ;  2 4 ° 4 0 - 4 2 'N  
8 0 ° 2 3 - 2 0 ' U ;  25BM; 23 VI 63 ,  UMML UNCAT GERDA 89B; 3 ( 9 5 . 2 - 1 2 7 ) ;  2 1 ° 0 4 'N  
86°19 'W ;  352M; 10 IX 67 .  USNM 168310;  ( 8 0 . 6 ) ;  2 4 ° 2 0 ’N 83°20 'W ;  348M; 13 IV 
54 .  VIMS 1905;  ( 5 1 . 8 ) ;  4 0 ° 0 0 ’N 6 9 ° 1 1 ’W; 231M; 25 X 70 .  VIMS 3070;  2 ( 6 8 . 4 -  
9 7 . 1 ) ;  3 6 ° 3 5 ’N 74°42 'W ;  317M; 08 VI 73,  VIMS 3073;  ( 1 0 5 . 6 ) ;  3 7 ° 0 0 , 7 ' K  
74°36 'W ;  292M; 12 VI 73 .  VIMS 5564;  2 ( 6 2 . 8 - 7 7 . 1 ) ;  37°01 'M 74°37 'W ;  12 VI 
73.  VIMS 5572;  6 ( 5 9 , 7 - 1 1 2 ) ;  3 6 °3 9 'N  7 4 ° 4 0 . 6 fW; 275M; 17 IX 75.  VIMS 5574;  
( 7 0 , 0 ) ;  3 7 ° 0 4 'N  7 4 ° 3 6 'U ;  238M; 30 I 76.  VIMS 5581;  ( 5 9 . 8 ) ;  3 7 ° 0 4 ’N 74°38 'W; 
252M; 12 VI 73.  VIMS UNCAT ALB IV 73-8  ST 44 ;  3 ( 6 5 , 1 - 8 3 . 9 ) ;  3 6 ° 0 8 'N  
74°43 'W ;  320H; 11 X 73, VIMS UNCAT ALB IV B3-8 ST 166;  2 ( 6 6 . 1 - 1 0 1 ) ;  39O0 4 ‘N 
72°44 'W ;  1S6M; 28 IX 83 .  VIMS UNCAT ALBIV 8 4 - 2  ST 21;  ( 6 2 , 6 ) ;  3 4 ° 4 6 'N
7 5 ° 2 7 ’W; 352M; 04 I I I  84.  VIMS UNCAT DEL 7 6 - 5 ;  ( 7 4 . 6 ) ;  08 I I I  76 .  VIMS
UNCAT GI 74 -04  ST 91;  3 ( 6 3 . 4 - 9 4 . 4 ) ;  3 6 °4 4 'N  7 4 ° 3 8 ’W; 376M; 20 XI 74 .  VIMS
UNCAT G1 76-01  ST 63 ;  ( 1 0 6 ) ;  3 7 ° 0 0 'N  7 4 ° 3 7 rW; 340M; 30 I 76.
C o u n t e d  42 S p e c i m e n s ,  23 L o t s .
AMNH 4 0 8 3 4 ;  ( 8 0 . 9 ) ;  3 9 °1 3 'N  72°26 'W; 297M; 26 IX 74. FMNH 88819;  1; 2 3 °51 'N  
87°49 'W ;  183M; 09 X U  63,  MC2 2796B; 1; O f f  Domin ica ;  329M. MCZ 39205;
2; 2 6 ° 0 8 'N  79°02 'W ;  2B4M; 03 I I  3B. SHML DEL 75-15  ST 7 6 -3 -6 ;  ( 8 3 , 9 ) ;
3 8 ° 5 0 'N  72°55 'W; 264M; 20 V 75. UMML 16314;  1; 2 4 °1 7 'N  82°15 'W; 373K; 28 XI 
64 .  UMML UNCAT GERDA B93; ( 5 4 . 5 ) ;  2 1 ° 1 0 ’N 8 6 ° 2 1 ‘W; 281M; 10 IX 67 UMML 
UNCAT OR4B34; 1; 1 4 ° 1 4 , 2 ' N  8 0 o2B.5 'W; 274M; 05 XII  64 .  VIMS 1600;  3;
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3 B °25 'N  7 J ° 2 4 ’W; 247M; 10 V I I I  69 ,  VIMS 1601;  1; 3 8 °2 0 ‘N 73°40 'U;  117M; 10
V I I I  69 .  VIMS 1900;  5; 4 0 °0 2 'N  70°19'W; 222M; 24 VII 69,  VIHS 1905;
3; 4 0 ° 0 0 'N  69°11 'W ;  231M; 25 X 70. VIMS 3071;  <77 ,B); 36°35 'N 74°42 'U;
317H; 06 VI 73.  VIMS 5511;  3;  3 6 ° 4 4 ’N 7 8 ° 3 8 ’W; 304H; 17 IX 75. VIMS 5570;  
3; 3 6 ° 3 2 'N  7 4 ° 4 2 'V ;  330M; 20 IX 75.  VIMS 5575;  36°37 'N 7 4 ° 4 2 ’W; 316M; 09 VI 
73 ,  VIMS 5579;  2; 3 6 ° 3 8 'N  74°41 'W; 255M; OB VI 73, VIMS UNCAT; ( 1 0 S ) ;
3 5 ° 5 7 ' N 7 4 ° 4 9 'U ;  245M; 11 I I I  S 2 . VIMS UN CAT GI -04 ST 68;  6; 36 4^ 'N 
7 4 ° 3 B ’W; 269M; 16 XI 74.  VIMS UNCAT Cl 74-04 ST 69; 1; 36°43 'N 74°37'W; 
668M; 16 XI 74, VIMS UNCAT GI 74-04 ST 79; ( 8 2 . 7 ) ;  36°43 'N  74°3B'W; 260M;
18 XI 74 .  VIMS UNCAT GI 76-01 ST 63; ( 6 7 . 8 ) ;  3 7 ° 0 0 ’N 74°37 'W; 340M; 30 I 
76,  UF UNCAT TURSIOPS; 1;  Govt  Cu t ,  7ml E; 201M; 29 I I I  65.
OTHER MATERIAL 6 S pe c im e ns ,  5 L o t s .
ARC 8600284;  1; 4 2 ° 4 6 'N  63°59 'W; 264H; 23 I I  82 .  SHML UNCAT DEL-70-21;
1; 20 V I I I  70.  UMML UNCAT SB2479; 1; 25°29 'N 79°19'W; 366M; 09 XI 60,  VIMS 
3072;  1; 3 6 ° 3 7 . 6 ' N  7 4 °4 1 ,2 'W ;  256M; 08 VI 73. VIMS 5569; 2; 36°37 .5 'N
7 4 ° 4 3 , W; 301M; 09  VI 73,
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Syraphurus q f g r e s c p n s  R a f i n e s q u e  1810 
( F i g .  42C. )
Svmphurus n i e r e s c e n s
R a f i n e s q u e  1810:  52; O r i g i n a l  d e s c r i p t i o n .
J o r d a n  and  Goss 1889:  321; synonym ized  Ammopleurops l a c t e u s : i n  key ,  
C o l l e t t  1896;  103; L i s t e d ,  e a s t e r n  A t l a n t i c .
Route  and  Angel  1930:  113. D e s c r i p t i o n  of  l a r v a l  s t a g e s .
C ha lne  1936:  241;  D e s c r i p t i o n  o f  o t o l i t h .
Fowler  1936:  523;  L i s t e d ,  West A f r i c a ,
Chabanaud 1939:  26; L i s t e d ,  M e d i t e r r a n e a n  and e a s t e r n  A t l a n t i c ,  G u l f  o f  
Gascogne  to  A ngo la .
Chabanaud 1949a:  88;  C o u n t s ,  m e a s u r e m e n t s , d i s t r i b u t i o n .
Chabanaud 1950:  624;  R e d e s c r i p t i o n ,  c o u n t s ,  m ea su rem e n ts .
Be n -T u v la  1953:  13; L i s t e d ,  r a r e ;  I s r a e l ,  M e d i t e r r a n e a n .
A lbuque rque  1954-56:  1001;  L i s t e d ,  P o r t u g a l ,
D i e u z l e d e  e t  a l .  1955:  335; L i s t e d ,  A l g e r i a .
B a u z a - R u l l a n  1956:  132 ;  D e s c r i p t i o n  o f  o t o l i t h .
T l r e l l i  1958:  85; D e s c r i p t i o n  o f  s e n s o r y  p a p i l l a e .
Cadena t  and  M archa l  1963:  1311 ( i n  p a r t ) ;  L i s t e d ,  West A f r i c a ;  sp e c im e n s  
from S t ,  H e lena  a r e  u n d e s c r l b e d  s p e c i e s  B,
N i e l s e n  1963:  25 ( I n  p a r t ) ;  Spec im ens  from S t .  H e lena  a r e  a c t u a l l y  
u n d e s c r l b e d  s p e c i e s  B.
T o r c h i o  1963;  273; Com pari son  w i t h  S. 1 i a u l a t u s .
B in !  1968: B 5 ; D e s c r i p t i o n ,  c o u n t s ,  e c o lo g y ,
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T o r t o n e s e  and  Casanova  Q u e i r o l o  1970:  93;  L i s t e d  L i g u r i a n  Sea ,  
M e d i t e r r a n e a n .
Ben-Tuv la  1971: 34; L i s t e d ,  r a r e ;  I s r a e l ,  M e d i t e r r a n e a n ,
T o r c h i o :  1971:  259;  Comparison  w i t h  S. n e b u l o s u s .
Bombace and  F r o g l i a  1973: 160; L i s t e d ,  A d r i a t i c ,  M e d i t e r r a n e a n .
G a l l e d  1973: 125;  L i s t e d ,  G u l f  o f  T a r o n to ,  M e d i t e r r a n e a n ;  95*390 i d . 
T o r c h i o  1973; 635;  S y n o p s i s  o f  s p e c i e s ,  l i t e r a t u r e ,  d i s t r i b u t i o n ,  
Economides and  Bauchot  1976:  395;  L i s t e d ,  Aegean Sea .
Maul 1976; 63 ( i n  p a r t ) ;  Specimen from M ade i r a  i s  u n d e s c r l b e d  s p e c i e s  B. 
Cau 1977: 393;  F i r s t  r e p o r t  S a r d i n i a n  Sea, M e d i t e r r a n e a n .
Golovan  1978:  230;  L i s t e d ,  West A f r i c a ,
MacPherson  1978:  F e e d in g  e c o lo g y  o f  s p e c i e s  In  e a s t e r n  M e d i t e r r a n e a n .  
M a t a l l a n a s  1979: 140; L i s t e d ,  S p a n i s h  M e d i t e r r a n e a n .
M a t a l l a n a s  and  Rubio 1979:  563; L i s t e d ,  C a t a l a n  Sea.
T s l m e n i d i s  a t  a l , 1979:  69;  S a r o n l k o s  G u l f ,  Aegean S e a ,  200-420  i d , 
P a p a c o n s t a n t i n o u  and T o r t o n e s e  1980: 38; Aegean Sea;  s h a l l o w - 4 0 0  m. 
MacPherson 1981:  183; T r o p h ic  e c o l o g y  and r e s o u r c e  p a r t i t i o n i n g .  
M a t a l l a n a s  e t  a l , 1981: 127; L i s t e d ,  S p a n i s h  M e d i t e r r a n e a n ,
M e r r e t t  and M a r s h a l l  1981:  226; L i s t e d ,  n o r t h w e s t  A f r i c a .
C a r ro  and F o r t a s  1984:  17; L i s t e d ,  S p a n i s h  M e d i t e r r a n e a n ;  300-700  m. 
L l o r l s  e t  a l , 1984:  182; L i s t e d ,  C a t a l a n  Sea ,  M e d i t e r r a n e a n .
A l l u e  1985: 79; L i s t e d ,  234 spec im ens  B a r c e l o n a  f i s h i n g  g r o u n d s ,  e a s t e r n  
M e d i t e r r a n e a n  Sea;  f e e d i n g  e c o l o g y ,
M e r r e t t  and Domanski 1985:  384; L i s t e d ,  174 s p e c i m e n s ,  n o r t h w e s t  A f r i c a ;  
279-482 m.
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P l a g u a l a  l a c t e a
B o n a p a r t e  1833:  27 ;  O r i g i n a l  d e s c r i p t i o n ,  T y r r h e n i a n  Sea ,
C o s t a  1 8 5 0 :  60; L i s t e d ,  M e d i t e r r a n e a n  Sea.
C a n e s t r i n i  1861; L i s t e d ,  G u l f  o f  Genova,
C a n e s t r i n i  1671; L i s t e d ,  I t a l i a n  M e d i t e r r a n e a n .
S c o r d l a  1 9 25 ;  E c o lo g y  i n  c e n t r a l  M e d i t e r r a n e a n .
S c o r d i a  1 9 27 :  289;  E co lo g y  i n  c e n t r a l  M e d i t e r r a n e a n .
S c o r d l a  1 9 29 :  348;  E c o l o g y  i n  c e n t r a l  M e d i t e r r a n e a n .
F l a g u s l a  p i c t a
C o s t a  1 6 6 2 ;  49;  O r i g i n a l  d e s c r i p t i o n ,  M e d i t e r r a n e a n .
A m m op le u rops  l e c t e u s
11
G u n t h e r  1 8 62 :  490 ;  M e d i t e r r a n e a n  Sea .
V a l l l a n t  18BB: 192;  G u l f  o f  G as c o g n e ,  S p a i n  a n d  Banc d ' A r g u l n .  
R o u l e  1 9 19 :  135;  L i s t e d ,  e a s t e r n  A t l a n t i c .
S o l j a n  1 9 48 :  11; L l a t e d ,  A d r i a t i c ,
P a d o a  1956 :  871; D e s c r i p t i o n  o f  l a r v a l  s t a g e s ;  M e d i t e r r a n e a n .  
S vm phurus  l a d t efl
K y le  1 9 13 :  130;  D e s c r i p t i o n  o f  l a r v a l  s t a g e s  w i t h  f i g u r e s ;  w e s t e r n  
M e d i t e r r a n e a n  a n d  G u l f  o f  T a r a n t o ,
S vm phurus  l a c t e u s
C h a b a n a u d  1931:  32;  L i s t e d ,  M e d i t e r r a n e a n ,
1 9 3
S v m p h u r u s  f t p r m a n 1 ( n o t  o f  C h a b a n a u d  1 9 5 0 )
M e r r e t t  and  M a r s h a l l  1901: 226;  N o r th w e s t  A f r i c a ;  a l l  s p e c i m e n s  w e re  _S, 
n l g r e s c e n s ,
Mis I d e n t i f i c a t i o n ?
Norman 1930:  363;  Specimens form t y p e  s e r i e s  o f  £■ n o r m a n l  ■
Norman 1935:  34; a f t e r  Norman 1930.
Remarks
T h e r e  have  b e e n  s e v e r a l  s p e c i f i c  and g e n e r i c  names a p p l i e d  t o  t h i s  
s p e c i e s , Most o f  t h e  n o m e n c l a t o r l a l  r e a r r a n g e m e n t s  were  a d i r e c t  r e s u l t  o f  
t h e  i n a d e q u a t e  o r i g i n a l  d e s c r i p t i o n  and  l a c k  o f  t y p e  m a t e r i a l  f o r  Svmphurus 
n l g r p q c e n s  R a f l n e s q u e .  In  t h e  o r i g i n a l  d e s c r i p t i o n ,  R a f l n e s q u e  ( 1 8 1 0 :  52) 
c l e a r l y  i n d i c a t e d  t h a t  the  s p e c i m e n  f o rm in g  t h e  b a s i s  o f  h i s  new s p e c i e s  was 
a t o n g u e f i s h  c h a r a c t e r I z e d  by  a h a v i n g  u n i t e d  c a u d a l ,  d o r s a l  and  a n a l  f i n s .  
Beyond t h i s  b r i e f  d e s c r i p t i o n ,  l i t t l e  e l s e  i n  t h e  way o f  d i a g n o s t i c  
i n f o r m a t i o n  was p r o v i d e d .  R a f l n e s q u e  f a i l e d  t o  p r o v i d e  any  c o u n t s  o r  
m e a s u r e m e n ts  and  a d d i t i o n a l l y ,  he  d e s c r i b e d  t h e  s p e c i m e n  a s  h a v i n g  a s i n g l e  
l a t e r a l  l i n e .
The o r i g i n a l  d e s c r i p t i o n  o f  S. n i e r e s c e n s  was e i t h e r  o v e r l o o k e d  by 
s u b s e q u e n t  a u t h o r s  o r  b e c a u s e  o f  t h e  r e f e r e n c e  t o  a l a t e r a l  l i n e  was 
d i s c o u n t e d  a s  r e p r e s e n t i n g  a s p e c i e s  o f  s ym phur ine  t o n g u e f i s h .  D u r i n g  t h e  
mid 1 6 0 0 ' s ,  two a d d i t i o n a l  nom ina l  s p e c i e s  o f  t o n g u e f i s h  w e re  d e s c r i b e d  from 
M e d i t e r r a n e a n  w a t e r s  n e a r  I t a l y .  These  were F l a g u s l a  l a c t e a  B o n a p a r t e  1833
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and P l a e u s i a  p l c t a  C os ta  1862. A p p a r e n t l y  B o n a p a r t e  was unaware o f  the  
e a r l i e r  d e s c r i p t i o n  o f  £ .  n i E r e s c e n s  by R a f l n e s q u e  when he d e s c r i b e d  t h i s  
n o m in a l  s p e c i e s .  His name h i s t o r i c a l l y  h a s  had  c o n s i d e r a b l e  a p p l i c a t i o n  b u t  
s i n c e  J o r d a n  and  Goss (1889) and c o n t i n u e d  i n t o  t h e  p r e s e n t  s t u d y  h i s  
s p e c i e s  I s  c o n s i d e r e d  a J u n i o r  synonym o f  S.  n i g r e s c e n s . The h i s t o r y  and 
s t a t u s  o f  F l a g u s i a  p i c t a  C os ta  i s  d i s c u s s e d  be low ,
h
G u n th e r  (1862)  who a p p a r e n t l y  was unaware o f  t h e  e a r l i e r  d e s c r i p t i o n  o f
Svmphurus by R a f l n e s q u e  r e a s s i g n e d  P l a g u s l a  l a c t e a  B o n a p a r t e  I n t o  h i s  new
•1
m ono typ lc  genus  Anunopleut o p s . G u n t h e r  d i s t i n g u i s h e d  Ammopleurops from
o t h e r  t o n g u e f i s h  g e n e ra  ( A p h o r l s t i a  Kaup, P l a E u s l a  C u v i e r  and C vnog los sus  
Hajiti 1 t o n - B u c h a n a n , a c y n o g l o s s l n e  g e n u s )  by t h e  f o l l o w i n g  c o m b i n a t i o n  o f  
c h a r a c t e r s :  s l n l s t r a l  w i rh  c o n f l u e n t  v e r t i c a l  f i n s ;  c t e n o i d  s c a l e s ;  no 
p e c t o r a l  f i n s ;  s h o r t  s n o u t  n o t  p r o d u c e d  I n t o  a  hook;  mouth u n s y m m e t r l e a l , 
r a t h e r  na r ro w ;  and m inu te  t e e t h  on Jaws o f  b o t h  s i d e s  o f  h e a d .  He l i s t e d  
t h e  d i s t r i b u t i o n  o f  t h i s  genus  as  t h e  M e d i t e r r a n e a n ,  Ammapleurops d i f f e r e d  
from t h e  o t h e r  symphur lne  genus A p h o r l s t i a  b a s i c a l l y  i n  two c h a r a c t e r s ;  
A p h o r l s t i a  had  no l a t e r a l  l i n e s  and  h a d  m in u te  t e e t h  on ly  on t h e  eyed  s i d e  
J a v a .  A l s o ,  A p h o r l s t i a  was d i s t r i b u t e d  o n l y  on t h e  A t l a n t i c  Coas t  o f  
A m e r ic a .  The o n l y  m a jo r  d i s t i n c t i o n  be tw een  A p h o r l s t i a  and Ammooleurops was 
t h e  s u p p o s e d  p r e s e n c e  o f  a l a t e r a l  l i n e  i n  Anrniopleurops and i t s  a b s en c e  in  
A p h o r l s t i a .
I t  was J o r d a n  and Goss (1889)  who r e c o g n i z e d  t h a t  t h e  s i n g l e  l a t e r a l
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l i n e  r e f e r r e d  t o  by bo th  R a f l n e s q u e  f o r  Svmphurus and  G u n th e r  f o r  
Aromopleurops was n o t  an a c t u a l  l a t e r a l  l i n e  b u t  r a t h e r  a m edian  d e p r e s s i o n  
i n  t h e  body where the  j u n c t i o n  o f  t h e  myomeres o c c u r s .  S i n c e  the  m a jo r
md i s t i n c t i o n  b e t w e e n  Svm phurus . A n h o r i s t i a  a n d  Ammopleurops was the  p r e s e n c e  
o r  a b s e n c e  o f  a l a t e r a l  l i n e ,  and  l a t e r a l  l i n e s  w e re  shown to  be a b s e n t  In 
a l l  t h r e e  n o m in a l  g e n e r a ,  t h e  t h r e e  were p l a c e d  I n t o  synonymy by J o r d a n  and 
Goss  <1889)  w i t h  pypipfryrus R a f l n e s q u e  as  t h e  s e n i o r  synonym.
I n  t h i s  same work,  J o r d a n  and  Goss ( 1 8 8 9 )  c o n s i d e r e d  Svmphurus 
( - P l a a u s l a ) o i c t u s  ( C o s t a  1862)  a s  a  j u n i o r  synonym o f  £-  n i E r e s c e n s  
d i f f e r i n g  from t h i s  s p e c i e s  o n l y  i n  c o l o r  p a t t e r n .
S u b s e q u e n t  a u t h o r s  d i d  n o t  f o l l o w  J o r d a n  and  G o s s ’s u s e a g e  o f  £ , 
n l g r e s c e n s  f o r  t h e  12 c a u d a l - r a y e d  e a s t e r n  A t l a n t i c  S v m p h u r u s , Ky le  (1913) 
d e s c r i b e d  t h e  l a r v a e  o f  t h i s  s p e c i e s  and i n  r e v i e w i n g  t h e  n o m e n c l a t u r e  o f  
t h e  s p e c i e s  e x p r e s s e d  d o ub t  r e g a r d i n g  t h e  v a l i d i t y  o f  £ .  n i p r e s c e n s  
R a f l n e s q u e .  I n s t e a d ,  h e  recommended t h a t  t h e  s p e c i e s  ( Svmphurus * F l a p u s i a  
l a c t e a l d e s c r i b e d  by B o n a p a r t e  and  a c c o m p a n ie d  by a  more  c o m p l e t e  
d e s c r i p t i o n  s h o u l d  be u s e d  i n s t e a d  o f  S. n l g r e s c e n s  R a f l n e s q u e .
O t h e r  a u t h o r s  h a v e  f o l l o w e d  K y l e ' s  r e c o m m e n d a t i o n .  F o r  example ,
S c o r d l a  ( 1 9 2 5 '  1927;  1929)  u s e d  t h e  name P l a g u s l a  l a c t e a  I n  h i s  p a p e r s  on 
t h e  e c o l o g y  o f  t h i s  s p e c i e s  i n  t h e  c e n t r a l  M e d i t e r r a n e a n .  Useage o f  
B o n a p a r t e ’ s name (emended t o  l a c t e u s  t o  a g r e e  i n  g e n d e r  w i t h  a  m a s c u l in e  
g e n u s )  was employed  by s e v e r a l  o t h e r  a u t h o r s  u s u a l l y  i n  c o m b i n a t i o n  w i t h
it
G u n t h e r ' s  g e n u s  ^mpaopleuropa ( V a i l l a n t  1808;  Roule  1919;  S o l j a n  19^8;  Padoa 
1 9 5 6 ) .
C o n s i s t e n t  u s e a g e  o f  t h e  name n l p r e s c e n s  f o r  t h i s  s p e c i e s  began  in  
t h e  1 9 3 0 ' s  and  h a s  p r e v a i l e d  i n  m os t  o f  t h e  I m p o r t a n t  t a x o n o m ic  (Chabanaud 
1950)  a n d  e c o l o g i c a l  l i t e r a t u r e  ( s e e  synonymy) and  i s  c o n s i d e r e d  t h e  o l d e s t  
a v a i l a b l e  name f o r  t h i s  s p e c i e s  I n  t h e  p r e s e n t  s t u d y .
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S tu d y  H a t e r l p j . : I5fl S pe c im e ns ,  4 0 . 3 - 1 1 7  mm SL,  156 x - r a y e d ,  32 m ea s u red .  
D i a g n o s i s
Svmphurua n l gr e s c e n s  I s  a m e d i u m - s i z e d  ( t o  117 nun SL) , r e l a t i v e l y  
d e e p w a t e r  t o n g u e f i s h  w i t h  a 1 - 3 - 2  ID p a t t e r n ,  12 c a u d a l  r a y s  and  a b l a c k  
p e r i t o n e u m .  I t  I s  t h e  o n l y  s p e c i e s  o f  e a s t e r n  A t l a n t i c  Svmphurus w i t h  a 1- 
3-2 ID p a t t e r n  and a b l a c k  p e r i t o n e u m .  I t  i s  s t r u c t u r a l l y  m os t  s i m i l a r  to  
o t h e r  d e e p w a t e r  members o f  t h e  1 - 3 - 2  s p e c i e s  g r o u p  I n c l u d i n g  p u s  1 l l u s . S.  
p l g e r , p e l l c a n u s . £ .  g o r g o n a e . £ .  g l n s b u r f  1 and  u n d e s c r l b e d  s p e c i e s  C.
I t  a l s o  o v e r l a p s  In  c o u n t s  and  i s  s i m i l a r  t o  t h r e e  s h a l l o w - w a t e r  d w a r f  
s p e c i e s  p o s s e s s i n g  a 1 - 3 - 2  ID p a t t e r n .  I t  o v e r l a p s  p a r t i a l l y  m e r l s t l c s  o f  
J£. normanl  and  h a s  been  c o n f u s e d  w i t h  t h i s  s p e c i e s  i n  t h e  l i t e r a t u r e .
Svmphurus n i a r e s c e n s  i s  m o r p h o l o g i c a l l y  s i m i l a r  t o  and  o v e r l a p s  
c o m p l e t e l y  t h e  m e r i s t i c s  o f  t h e  w e s t e r n  A t l a n t i c  £ .  o u s l l l u s . I t  c a n ,  
however ,  be d i s t i n g u i s h e d  from t h i s  s p e c i e s  by  d i f f e r e n c e s  I n  c a u d a l  f i n  
l e n g t h s ,  p i g m e n t a t i o n  d i f f e r e n c e s ,  r e l a t i v e  b o d y  s i z e  and  s i z e  a t  s e x u a l  
m a t u r i t y .  The c a u d a l  f i n  o f  £ .  n l g r e s c e n s  i s  d i s t i n c t l y  s h o r t e r  t h a n  t h a t  
o f  5-  P u s i l l u s  ( 7 , 6 - 1 2 , 2  v s ,  11. 5 - 1 5 .4 *  SL I n  £ ,  p u s  1 l l u s ) . With  r e s p e c t  t o  
p i g m e n t a t i o n ,  £ .  n l e r e s c e n s  u s u a l l y  I s  d a r k  b rown  i n  c o l o r  w i t h  a v a r i a b l e  
number ( a s  many a s  5 -7 )  o f  d a r k  brown c r o s s b a n d s  and  t h e  d o r s a l  and  a n a l  
f i n s  a r e  h i g h l y  p ig m e n te d  w i t h  e i t h e r  a l t e r n a t i n g  s e r i e s  o f  o b l o n g  b l o t c h e s  
t h r o u g h o u t  t h e  l e n g t h  o f  the  f i n s ,  o r  a l t e r n a t i n g  f i n  r a y s  a r e  s t r e a k e d  o v e r  
h a l f  o f  t h e i r  l e n g t h  w i t h  d a r k  p i g m e n t .  I n  S.  p u s i l l u s . t h e  body I s  
y e l l o w i s h  w i t h  s e v e r a l  d a r k  c r o s s b a n d s  ( u s u a l l y  o n l y  3 - 4  c l e a r l y  e v i d e n t )  
and  t h e  d o r s a l  and  a n a l  f i n s  a l t h o u g h  t h e  f i n s  h a v e  p i g m e n t  a l o n g  t h e i r
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b a s a l  m a r g i n s ,  t h e y  Lack any  o t h e r  o b v i o u s  p a t t e r n  s u c h  a s  b l o t c h e s  o r  
s t r e a k i n g  a l o n g  the  f i n  r a y s ,  I t  c o u l d  be  t h a t  £ ,  n i g r e s c e n s  h a s  m oda l ly  
h i g h e r  c o u n t s  t h a n  £ .  p u s i 1 l u s  b u t  t h i s  I s  n o t  known f o r  c e r t a i n  b e c a u s e  
d a t a  f o r  £ ,  p u s l l l u s  a r e  l i m i t e d  by s m a l l  sample  s i z e .  M e r l s t l c s  f o r  the  
two s p e c i e s  a r e  ( t h o s e  f o r  £ ,  n l g r e s c e n s  l i s t e d  f i r s t ) ;  v e r t e b r a e  47 -5 1 ,  
u s u a l l y  48-50  v s ,  4 7 - 4 9 ,  u s u a l l y  4 8 - 4 9 ;  d o r s a l  r a y s  8 2 - 9 2 ,  u s u a l l y  85-91 v s ,  
83-88 ;  and a n a l  r a y s  69 -79 ,  u s u a l l y  72-77 v s .  71 -75 .  Symphurus n l g r e s c e n s  
a t t a i n s  a d u l t  s i z e s  o f  a p p r o x i m a t e l y  117 mm SL and m a t u r e s  a ro u n d  70 mm SL. 
In  c o n t r a s t ,  p u s i l l u s  i s  a dw ar f  s p e c i e s ,  r e a c h i n g  maximum s i z e  o f  on ly  
65 mm SL and m a t u r i n g  a t  s i z e s  as  s m a l l  as  45 mm SL.
Symphurus n l a r e s c e n s  o v e r l a p s  r a n g e s  o f  m e r l s t l c s  f o r  the  w e s t e r n  
A t l a n t i c  £ .  p l g e f  b u t  i s  e a s i l y  d i s t i n g u i s h e d  from t h i s  s p e c i e s  by s c a l e  
c o u n t s .  Svmohurufi n l j t r e s c e n s  h a s  sm aLle r  s c a l e s  (72-9L  rows a l o n g  the  body 
v s .  62-75  rows i n  £. p l g e r ) . Svmphurus n l g r e ^ c e n s  h a s  4 h y p u r a l s  i n  t h e  
c a u d a l  s k e l e t o n  (5 In  £.  p i g e r ) . A d d i t i o n a l l y ,  the  two s p e c i e s  a l s o  have 
d i s t i n c t  body s h a p e s  (£ .  p i p e r  h a s  a  much d e e p e r  body and w i d e r  h e a d ,  
compare F i g s .  42B and 42C}, .
A l though  £,  n l g r e s ^ e n s  o v e r l a p s  m e r l s t l c s  o f  t h e  a m ph i -A m er ican  s p e c i e s  
p a i r  c o m p r i se d  o f  the  w e s t e r n  A t l a n t i c  £ .  p e l i c a n u s  and  t h e  e a s t e r n  P a c i f i c  
£ .  z o r e o n a e . t h e r e  a r e  c o n s i d e r a b l e  d i f f e r e n c e s  b e tw e e n  t h e s e  s p e c i e s .  The 
roost a p p a r e n t  d i f f e r e n c e  I s  t h e  b l i n d  s i d e  p i g m e n t a t i o n  ( w h i t i s h  o r  cream- 
c o l o r e d  In  £ .  n i g t e s c e n s  v s .  a p e p p e r - d o t  p a t t e r n  o f  b l a c k  m e la n o p h o re s  In  
t h e  o t h e r  s p e c i e s ) . Symphurus n l g r e s c e n s  a l s o  h a s  h i g h e r  c o u n t s  t h a n  S, 
p & l i c a n u s . e s p e c i a l l y  I n  t h e  number o f  v e r t e b r a e  ( 4 7 - 5 1 ,  u s u a l l y  48 -50  v s ,
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44-46 In  £ .  p e l l c a n u s ) . Svmphurus n l a r e s c e n s  i s  a l s o  a much l a r g e r  f i s h  
(maximum s i z e  117 mm v s . 70 mm SL i n  t h e  o t h e r  s p e c i e s ) .
M e r l s t l c s  o f  S. n l g r e s c e n s  and t h e  w e s t e r n  South  A t l a n t i c  £ .  g i n s b u r g i  
and t h e  w e s t e r n  Nor th  A t l a n t i c  u n d e s c r i b e d  s p e c i e s  C o v e r l a p  p a r t i a l l y ,  b u t  
t h e y  a r e  h i g h e r  i n  £ .  g l n s b u r g l  and  u n d e s c r i b e d  C ( v e r t e b r a e  5 0 - 5 2 ,  u s u a l l y  
51 -52 ;  d o r s a l  r a y s  87-94 ,  u s u a l l y  9 0 -94 ;  and a n a l  r a y s  7 5 - 0 1 ) ,
Svmphurus n l p r e s c e n s  a l s o  o v e r l a p s  m e r l s t l c s  o f  t h r e e  dwar f  Svm phurus . 
S. r h v t l s m a  from t h e  C a r ib b e a n  A t l a n t i c ,  and two u n d e s c r i b e d  e a s t e r n  
A t l a n t i c  s p e c i e s  (A and B ) . I t  d i f f e r s  from t h e s e  s h a l l o w - w a t e r  s p e c i e s  
p r i n c i p a l l y  i n  p e r i t o n e u m  c o l o r  ( b l a c k  v s .  u n p l g r a e n t e d ) , l a r g e r  s c a l e s  (72 -  
91 v s .  97-110)  and much l a r g e r  s i z e  (117 mm v s .  45 -60  mm S L ) . I t  d i f f e r s  
f u r t h e r  f rom S r h y t l s m a  In  I t s  m o d a l l y  g r e a t e r  number o f  v e r t e b r a e  ( 4 7 - 5 1 ,  
vs ,  4 6 - 4 8 ,  u s u a l l y  47 i n  S. r h y t l s m a ) .
H i s t o r i c a l l y ,  t h e r e  has  b e e n  sotme c o n f u s i o n  be tw een  £ .  n l g r e s c e n s  and  
the  t r o p i c a l  e a s t e r n  A t l a n t i c  £ .  normanl  bu t  t h e  d i f f e r e n c e s  b e tw e en  t h e s e  
s p e c i e s  a r e  q u i t e  d i s t i n c t i v e ,  Svmphurus norntapl, d i f f e r s  f rom £, n l e r a s c e n s  
In ID p a t t e r n  ( 1 -1 -3  v s ,  1 - 3 - 2 ) ,  a  much s m a l l e r  eye (7 -9  v s .  12-15% H L ) , 
s m a l l e r  s c a l e s  (95-105 v s ,  8 0 - 9 0 ) ,  s m a l l e r  s i z e  (80 mm v s ,  117 mm SL) a n d  S. 
normanl  h a s  numerous s c a l e s  on t h e  b l i n d  s i d e  d o r s a l  and a n a l  f i n  r a y s
( a b s e n t  In  fi. n l g r e s q ^ p s ) . F u r t h e r  d i f f e r e n c e s  be tw een  t h e s e  s p e c i e s  a r e
l i s t e d  i n  the  account  o f  £ .  n o r m a n l .
Svmphurus n l g r e s c e n s  o v e r l a p s  a l m o s t  e n t i r e l y  in  m e r l s t l c s  w i t h  t h e  
South A t l a n t i c  £ .  t r e w a v a s a e . However ,  t h e s e  s p e c i e s  a r e  o n l y  s u p e r f i c i a l l y  
s i m i l a r .  They d i f f e r  i n  ID p a t t e r n  ( 1 - 3 - 2  v s ,  1 - 3 - 3 ) ,  c a u d a l  r a y  co u n t  (12
v s .  10) and  £. t r e w a va sa e  i s  a l a r g e r  s p e c i e s  (139 v s .  117 mm S L ) ,
199
D e s c r i p t i o n
gymphurus p l g r e s c e n s  Is  a m e d i u m - s i z e d  t o n g u e f i s h  a t t a i n i n g  maximum 
s i z e s  o f  a p p r o x i m a t e l y  117 mm SL, The u s u a l  ID p a t t e r n  i s  1 - 3 - 2  ( T a b l e  9 ) .  
Cauda l  r a y s  12 ( T a b l e  1 0 ) ,  D o r s a l  r a y s  6 2 - 9 2 ,  u s u a l l y  8 5 - 9 1  ( T a b l e  11) ,
Ana l  r a y s  69-79,  u s u a l l y  72-77 ( T a b l e  12 ) ,  V e r t e b r a e  4 7 - 5 1 ,  u s u a l l y  4 6 -5 0  
( T a b le  1 3 ) ,  H y p u r a l s  4 .  L o n g i t u d i n a l  s c a l e  rows 72 -91  ( T a b l e  14 ) ,  L a t e r a l  
s c a l e  rows  30-42 ( T a b l e  15 ) ,  S c a l e  rows on b e a d  p o s t e r i o r  t o  l o w e r  o r b i t  
16 -2 2 ,  u s u a l l y  17 -20  ( T a b l e  16 ) .  P r o p o r t i o n a l  m e a s u r e m e n t s  a p p e a r  i n  T a b l e s  
35 - 36.
Body m o d e r a t e l y  d e e p  ( 2 5 .8 - 3 0 .5 %  S L ) ; maximum d e p t h  I n  a n t e r i o r  t h i r d  
o f  body .  Body w i t h  m o d e r a t e  p o s t e r i o r  t a p e r .  b e a d  o n l y  m o d e r a t e l y  wide 
( 2 1 .8 - 2 5 ,7 %  SL) ; w i t h  r e l a t i v e l y  s h o r t ,  somewhat  p o i n t e d  s n o u t  ( 1 6 .9 - 2 3 ,8 %  
HL ) , S n o u t  c o v e r e d  w i t h  sm a l l  c t e n o i d  s c a l e s .  Dermal  p a p i l l a e  w e l l  
d e v e l o p e d  on b l i n d  s i d e  s n o u t ,  c h i n  and  d o r s a l  r e g i o n  o f  h e a d  a t  b a s e  o f  
d o r s a l  f i n ;  in  some s p e c i m e n s ,  d e r m a l  p a p i l l a e  e x t e n d  o n t o  o c u l a r  s i d e  o f  
s n o u t ,  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  f r o n t  m a r g i n  o f  p u p i l  o r  
f r o n t  m a r g i n  o f  l o w e r  e y e ,  Eyes m o d e r a t e  t o  r e l a t i v e l y  l a r g e  ( 9 , 1 - 1 5 , 3 %
HL) ; u s u a l l y  e q u a l  In  p o s i t i o n ,  a l t h o u g h  o c c a s i o n a l l y  u p p e r  e y e  s l i g h t l y  in  
advance  o f  lower e y e .  Eyes  w i t h o u t  heavy  c o v e r i n g  o f  s c a l e s ;  w i t h  1 -3  
s c a l e s  In  narrow l n t e r o r b l t a l  s p a c e .  P u p i l l a r y  o p e r c u l u m  a b s e n t ,  D o r s a l  
f t n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  e q u a l  t o  m i d d l e  o r  f r o n t  m a r g i n  o f  u p p e r  
e y e .  No s c a l e s  p r e s e n t  on b l i n d  s i d e  d o r s a l  a n d  a n a l  f i n s .  Body s c a l e s  
l a r g e ,  s t r o n g l y  c t e n o i d .
200
T a b l e  35, Summary o f  m o r p h o m e t r i t s  e x p r e s s e d  I n  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g th ,  e x c e p t  S t a n d a r d  L eng th  ( I n  nun), f o r  f>ypiph\ipu3 n l p r e a c e n s ,
C h a r a c t e r ti IWIGR MEAN ££
SL 28 4 6 . 2 - 1 1 7 . 2 8 6 ,2 15 , 78
BD 28 258-305 28 0 ,9 14, 34
PDL 28 42-66 5 4 .1 6, 28
PAL 28 197-284 25 0 .8 20 .53
DBL 28 891-976 94 6 .9 14 .56
ABL 28 716-797 748, 7 21 ,95
PL 23 46-78 6 5 .5 6 .9 9
PA 28 31-91 6 5 .5 12 ,96
CFL 19 76 122 104.8 10 .88
HL 27 197-240 21 7 .9 9 .4 5
HU 27 218-257 239 .4 12,23
POL 27 128-157 143 .5 8 .7 2
5NL 28 34-53 4 3 .2 3 .9 8
UJL 28 37-50 4 4 .4 3, 76
ED 28 19-37 2 6 .0 3 .7 4
CD 24 31-59 4 4 .6 6 . 78
UHL 28 121 172 142 .8 12 .56
LHL 28 88-142 113 ,1 14 ,3 6
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T a b l e  36. Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  i n  t h o u s a n d t h s  o f  Head L e n g th  
( e x c e p t  HV/HL) f o r  Svmphurus n i e r e s c e n a .
C h a r a c t e r H FAME MEAN
HW/HL 27 1 . 0 1 - 1 . 2 4 1 .1 0 .05
POL 27 604-740 659 . 2 2S. 52
SNL 27 169-238 199.8 16. 86
UJL 27 177-232 205, 2 15. 93
ED 27 91-153 119. 5 1 3 .3 6
CD 23 142-267 2 0 6 . fl 3 0 ,1 7
OFLL 24 209-332 280. 7 3 2 .5 2
OPUL 24 124-354 252 .0 54. 60
UHL 27 566-791 657 . 7 54 ,  98
LHL 27 403-646 523, B 6 1 .1 8
2 0 ?
T e e t h  w e l 1 - d e v e l o p e d  on b l i n d  s i d e  J a w s .  Lower j a w  on  o c u l a r  s i d e  w i t h  
a row o f  t e e t h ;  u p p e r  Jaw on o c u l a r  s i d e  u s u a l l y  w i t h  a row o f  t e e t h  
c o v e r i n g  a n t e r i o r  t h r e e  - f o u r t h s  o f  p r e m a x i l l a  o r  o c c a s i o n a l l y  e n t i r e  
p r e m a x i l l a  b e a r s  t e e t h .
P i g m e n t a t i o n
Eyed s u r f a c e  v a r i a b l y  d a r k l y  p i g m e n t e d  n o t  u s u a l l y  b a n d e d ,  The 
m a j o r i t y  o f  s p e c im e n s  o f  u n i f o r m  c o l o r  w i t h  i r r e g u l a r  b l o t c h e s  o f  d a r k e r  
p i g m e n t a t i o n .  Only  a few o f  t h e  s p e c i m e n s  e xa m ined  h a d  4 - 6  d a r k  b row n ,  
s h a r p l y  c o n t r a s t i n g  c r o s s b a n d s .  C r o s s b a n d s , when p r e s e n t ,  n o t  c o n t i n u e d  
on to  d o r s a l  and a n a l  f i n s .  O u t e r  o p e r c u l u m  n o t  p i g m e n t e d  o t h e r  t h a n  g e n e r a l  
b a c k g ro u n d  c o l o r .  I n n e r  o p e r c u l u m  n o t  u s u a l l y  p i g m e n t e d ,  o c c a s i o n a l l y  
spec im ens  w i t h  l i g h t  s p e c k l i n g  o f  m e l a n o p h o r e s  on  t h e  e y e d - s i d e  I n n e r  l i n i n g  
o f  t h e  o p e rc u lu m ,  O c u l a r  s i d e  u p p e r  and  l o w e r  l i p s  u s u a l l y  s p e c k l e d  w i t h  
p igm en t  b u t  o n l y  s m a l l  number  o f  i n d i v i d u a l s  w i t h  d e f i n i t e  m o u s t a c h e .  B l i n d  
s i d e  u s u a l l y  u n p l g m e n te d  b u t  some i n d i v i d u a l s  w i t h  d a r k  p i g m e n t  b l o t c h  in  
c a u d a l  r e g i o n .  P e r i t o n e u m  b l a c k .
In  s p e c i m e n s  t h a t  have  l o s t  a l l  t h e i r  s c a l e s ,  t h e  body i s  m o s t l y  f a d e d  
o r  l i g h t  brown.  The o n l y  v i s i b l e  p i g m e n t a t i o n  i s  a  V - s h a p e d  p a t t e r n  o f  
m e la n o p h o re s  on  t h e  f o r w a r d  p a r t  o f  t h e  s n o u t  d o r s a l  t o  t h e  u p p e r  e y e  and an 
a d d i t i o n a l  s e r i e s  o f  d a r k  b l a c k ,  d e r m a l  p i g m e n t  s p o t s  a l o n g  the  b a s e s  o f  t h e  
d o r s a l  f i n  r a y s .
D o r s a l  and a n a l  f i n s  w i t h  w e l l  - d e v e l o p e d  p i g m e n t a t i o n  i n  t h e  fo rm  o f  an 
a l t e r n a t i n g  s e r i e s  o f  s m a l l  b l o t c h e s  ( 2 - b  f i n  r a y s  w i d e )  and  u n p l g m e n t e d  
a r e a s  o r  w i t h  d o r s a l  and  a n a l  f i n  r a y s  I n d i v i d u a l l y  s t r e a k e d  w i t h  d a r k  brown
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p i g m e n t .  In  some s p e c i m e n s ,  t h e  b a s a l  t h i r d  oF t h e  d o r s a l  and a n a l  F in s  and 
I n t e r v e n i n g  membrane a r e  p ig m e n te d  d a r k  brown and  t h e  d i s t a l  t w o - t h i r d s  o f  
the  f i n s  a r e  c o l o r l e s s .  Caudal  f i n  u s u a l l y  n o t  h e a v i l y  p igm e n te d  e x c e p t  f o r  
the  p r o x i m a l  p o r t i o n  c o v e r e d  w i t h  s c a l e s .  J u s t  a n t e r i o r  t o  the  c a u d a l  f i n  
ba se  i n  some s p e c im e n s  t h e r e  i s  a c o n c e n t r a t i o n  o f  p ig m e n t  which forma a 
d i f f u s e ,  r o u g h l y  c i r c u l a r  s p o t  o f  v a r i a b l e  i n t e n s i t y .
G e o g ra p h l c _ D l B t r j b u t I o n  ( F i g .  16)
Svmphurus n l g r e s c a n s  i s  t h e  most  caramon and w i d e s p r e a d  s p e c i e s  o f  
e a s t e r n  A t l a n t i c  gym phuru^ , T h i s  s p e c i e s  L n h a b i t s  m o d e r a t e  d e p t h s  on the 
c o n t i n e n t a l  s h e l f  In  t h e  M e d i t e r r a n e a n  Sea and  e a s t e r n  A t l a n t i c  a t  l e a s t  as 
f a r  s o u t h  as  Angola  (20°S)  (Chabanaud 1950;  N i e l s e n  1963 ) .  In  t h e  
M e d i t e r r a n e a n  I t  h a s  been  c o l l e c t e d  a t  numerous l o c a t i o n s  r a n g i n g  from 
e a s t e r n  r e g i o n s  o f  t h e  A d r i a t i c  ( S o l j a n  1948;  Bombace and F r o g l l a  1973) and 
Aegean Sea (Economldes and Bauchot  1976)  i n c l u d i n g  t h e  The rm a ikos  G u l f  
( P a p a c o n s t a n t l n o u  and  T o r t o n e s e  1980)  and  S a r o n l k o s  G u l f  ( T s l m e n l d l s  and 
F a p a c o n s t a n t l n o u  1979)  t o  a r e a s  i n  t h e  s o u t h e a s t e r n  M e d i t e r r a n e a n  o f f  the  
c o a s t  o f  I s r a e l  (B en -T uv ia  1971 ) ,  I t  h a s  b e e n  f r e q u e n t l y  c o l l e c t e d  from 
many l o c a t i o n s  I n  t h e  C e n t r a l  M e d i t e r r a n e a n  (Kyle  1913,  S c o r d l a  1927;  1929; 
Padoa 1956)  i n c l u d i n g  th e  L i g u r i a n  Sea ( T o r t o n e s e  and Casanova Q u e i r o l o  
1970) ,  G u l f  o f  T a r a n t o  ( G a l l o t i  1973) ,  S a r d i n i a n  Sea (Cau 1977 ) ,  and o f f  the 
c o a s t  o f  A l g e r i a  (Chabanaud 1950;  D l e u z i e d e  e t  a l . 1955) .  In  the  w e s t e r n  
M e d i t e r r a n e a n  t h i s  s p e c i e s  a l m o s t  u n i v e r s a l l y  a p p e a r s  on e v e ry  c h e c k l i s t  o f  
d e e p - s e a  f i s h e s .  Some o f  t h e  s t u d i e s  r e p o r t i n g  t h i s  s p e c i e s  from t h e  
w e s t e r n  M e d i t e r r a n e a n  ( m o s t ly  o f f  the  S p a n i s h  c o a s t )  i n c l u d e  V a i l l a n t
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( 1 8 8 8 ) ;  MacPherson (1978;  1981) ,  M a t a l l a n a s  ( 1 9 7 9 ) ,  M a t a l l a n a s  and  Rubio 
( 1 9 7 9 ) ,  M a t a l l a n a s  e t  a l -  (1981 ) ,  C e r ro  and P o r t a s  (1984 )  and A l l u e  ( 1 9 8 5 ) .
In the  open  A t l a n t i c ,  £.  n l g r e s c e n s  r a n g e s  a s  f a r  n o r t h  a s  t h e  Bay of  
Gascogne ( V a l l l a n t  1888) and  the  c o a s t  o f  P o r t u g a l  (A l b u q u e r q u e  1 9 5 4 - 5 6 ) ,  
Many spec im ens  have been t a k e n  in  s t u d i e s  o f  d e e p - s e a  c o m m u n i t i e s  o f f  t h e  
n o r t h  A f r i c a n  c o a s t  (B lache  1962; M a ur in  1962; 1968;  M e r r e t t  and  M a r s h a l l  
1981; M e r r e t t  and Domanski 1985) .  I t  h a s  a l s o  been  t a k e n  a t  t h e  A z o re s  
( C o l l e t t  1896;  Kyle 1913; Chabanaud 1950)  and  a t  the  seam oun ts  (Maul  1976) 
i n  t h e  open E a s t e r n  A t l a n t i c .  Along t h e  c o a s t  o f  A f r i c a ,  I t  was c o l l e c t e d  
by Cadena t  and  Marchai  (1963)  and N i e l s e n  (1963)  and  l i s t e d  by F o w le r  
(1 9 3 6 ) .
B a t h y m e t r i c  D i s t r i b u t i o n
Svmphurus n l a f e s c e n s  t y p i c a l l y  o c c u r s  a t  m o d e r a te  d e p t h s  on  t h e  open 
s h e l f  (T ab le  38 ) .  Al though t h e  v e r t i c a l  r a n g e  o v e r  w h ic h  t h i s  s p e c i e s  has 
been  c o l l e c t e d  la  e x t e n s i v e  (47-1000 m ) , t h e  c e n t e r  o f  a b u n d a n c e ,  b a s e d  on 
the  f r e q u e n c y  o f  c a p t u r e  and  t h e  numbers o f  i n d i v i d u a l s  t a k e n ,  o c c u r s  
be tw een  90-350 m e t e r s .  Depth o f  c a p t u r e  was summarized  f o r  114 s p e c i m e n s  
examined  in  t h e  p r e s e n t  s t u d y .  The m a j o r i t y  ( 1 0 8 / 1 1 4 ,  95%) o f  t h e s e  were 
c o l l e c t e d  b e tw e e n  90-336 m e t e r s .  The s h a l l o w e s t  d e p t h  f o r  s p e c i m e n s  i n  the  
p r e s e n t  s tu d y  was 47 m where  a s i n g l e  spe c im en  was c o l l e c t e d .  The d e e p e s t  
c o l l e c t i o n s  were c a p t u r e s  o f  s i n g l e  i n d i v i d u a l s  a t  t h e  f o l l o w i n g  d e p t h s :
500, 550 and 615 m e t e r s ,  r e s p e c t i v e l y .  Most o f  t h e  s t u d i e s  l i s t e d  above 
have  c o l l e c t e d  spec imens  be tw een  100-400  m e t e r s .
T a b le  37, Summary o f  b a t h y m e t r i c  d i s t r i b u t i o n s  f o r  Svmphurus n l g r e s c e n s  
examined i n  t h e  p r e s e n t  s t u d y ,
Depth (m) 47 -50 51-100 101-150  201 -300  301-400 401-500  501-600  615
Frequency  1 40 3 34 33 1 1 1
S i z e  and Sexua l  M a t u r a t i o n
Svmphurus n l g r e s c e n s  i s  a m e d i u m - s i z e d  t o n g u e f i s h .  The l a r g e s t  
spec im en ,  a f e m a le ,  m easured  112 mm SL, and  was o n l y  s l i g h t l y  l a r g e r  t h a n  
t h e  l a r g e s t  male (105  mm S L ) . Hos t  i n d i v i d u a l s  i n  t h e  s t u d y  r a n g e d  be tw een  
60-95  ffiB SL. These s i z e s  a r e  s l i g h t l y  l a r g e r  t h a n  t h o s e  r e p o r t e d  by 
Chabanaud (maximum s i z e  o b s e r v e d  f o r  f e m a le s  and m a l e s  were  89 and  80 mmSL. 
r e s p e c t i v e l y ) ,
Among th e  145 f i s h  f o r  wh ich  s e x  c o u ld  b e  d e t e r m i n e d ,  63 were  m a le s  ( s i z e  
r ange  4 2 ,3 - 1 0 5  mm SL) and 82 were f e m a le s  ( s i z e  r a n g e  4 0 . 3 - 1 1 2  mm S L ) .
Based on th e  r e p r o d u c t i v e  s t a g e  o f  f e m a l e s ,  s e x u a l  m a t u r i t y  i s  a c h i e v e d  a t  a 
r e l a t i v e l y  sm a l l  s i z e  I n  t h i s  s e c i e s .  Of t h e  82 f e m a l e s ,  74,  r a n g i n g  in  
s i z e  from 4 6 ,2 -1 1 2  mm SL were  m a t u r e .  Moat m atu re  f e m a l e s  were l a r g e r  t h a n  
60 mm SL, however ,  and  r a n g e d  In  s i z e  f rom 75-100 mm SL. There  were on ly  
f o u r  m atu re  f em a le s  s m a l l e r  t h a n  60 nun SL. These m e a s u r e d  4 6 . 2 ,  5 4 .2 ,  55 ,8  
and 5 9 .6  mm SL. I n  t h e  4 0 .3  mm SL f e m a le ,  t h e  o v a r i e s  h a d  j u s t  s t a r t e d  
t h e i r  p o s t e r i o r  e l o n g a t i o n .  I n  a l l  o t h e r  immature f e m a le s  t h e  o v a r i e s  had 
a l r e a d y  I n i t i a t e d  e l o n g a t i o n .
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Ecology
C o n s i d e r a b l e  e c o l o g i c a l  I n f o r m a t i o n  l a  a v a i l a b l e  c o n c e r n i n g  t h i s  
s p e c i e s .  Most o f  t h e  I m p o r t a n t  r e f e r e n c e s  d e a l i n g  w i t h  the  e c o logy  of  t h i s  
s p e c i e s  Were l i s t e d  In t h e  synonymy s e c t i o n  and  t h e  r e a d e r  I s  r e f e r r e d  to 
t h a t  s e c t i o n  f o r  p a p e r s  on th e  e c o l o g i c a l  r e q u i r e m e n t s  o f  £ ,  n l p r e s c e n s .
M a t e r i a l  Examined
M easured  and C oun ted 32 Spec im ens ,  10 L o t s .
E a s t e r n  M e d i t e r r a n e a n
MNHN 1975-412;  2 ( 7 3 . 3 - 9 3 . 7 ) ;  G r e e c e ,  o f f  T h a s s o s ; Ho Depth ;  26 II 74, VIMS 
UHCAT; 1 1 ( 8 1 . 7 - 1 1 4 ) ;  The rm a lkos  G u l f ,  Greece ;  A p r . - J u n e ,  1976,
C e n t r a l  M e d i t e r r a n e a n
MNHN 59-608;  4 ( 7 0 , 8 - 7 9 , 8 ) ;  Bou Haroum, A l g e r i a ;  No Depth .  MNHN 56-157; 
2 ( 6 7 . 9 - 8 2 . 4 ) ;  T u n i s i a ;  No Depth .  MSNG 41090;  5 ( 6 1 . 5 - 8 8 . 5 ) ;  E as t  L i g u r i a n  
Sea ,  M e d i t e r r a n e a n ;  325M. MSHG 47614;  ( 8 6 . 1 ) ;  E a s t  L i g u r i a n  Sea,  
M e d i t e r r a n e a n ;  615M,
W e s t e rn  M e d i t e r r a n e a n
MNHN 59-183;  3 (1 0 6 -1 L 7 ) ;  B a n y u l a - F r o n t i e r , F r a n c e ;  No Depth.
E a s t e r n  A t l a n t i c
BMNH 1 8 9 0 , 6 . 1 6 : 4 6 ;  ( 7 2 . 8 ) ;  E a s t e r n  A t l a n t i c .  I0S 7810;  2 ( 6 0 . 5 - 1 0 1 ) ;
1 8 ° 0 5 . 2 JN 1 6 ° 3 2 ’W; 307M; 27 I I  72.
2 07
C e n t r a l  E a s t e r n  A t l a n t i c
ZMUC 36219;  { 4 6 . 2 ) ;  0 7 ° 1 9 ' S  1 2 ° 4 0 ’E; 47H.
C oun te d
C e n t r a l  M e d i te r ra n e a n
IRSNB 23724 -16576;  1; G o f  C a g l i a r i ,  S a r d i n i a ;  550M; 20 I I  67 .  HCZ 26397;
1; Bay o f  N a p l e s ,  I t a l y ;  No D ep th .  USNM 1 0 0 9 2 ;  2; M e d i t e r r a n e a n ;  No Depth.  
USNM 40292 ;  2; Bay o f  N a p l e s .  I t a l y ;  No D e p t h ;  A p r i l ,  1897 .  USNM 4 9 3 3 3 ;  1; 
Bay o f  N a p l e s ,  I t a l y ;  No D e p t h .
WESTERN MEDITERRANEAN
MATALLANAS; ( 1 1 2 ) ;  C a t a l a n  S e a ,  S p a i n ;  500K;
6 9 . 7 ) ;  C a t a l a n  Se a ,  S p a i n ;  100M; 14 I I  1974 ,
M e d i t e r r a n e a n ,  S p a in ;  90M; 11 IV 04.
E a s t e r n  A t l a n t i c
ISH 194177;  1 4 ( 4 6 . 5 - 7 9 . 9 ) ;  2 1 °3 0 'N  17°0B'W; J u n e  I 9 6 0 .  10S 7010;  7 o f
9 ( 4 8 , 4 - 9 7 . 0 ) ;  10°O5.2 'N  16°32 'W ;  307M; 27 I I  72 .  IOS 0020 ;  2 8 ( 4 6 . 2 - 1 0 5 ) ;
20 ° 4 5 , 1 ' N 17°39 .3 'W ;  279M; 27 VII  72. MCZ 5 8 6 4 5 ;  1 8 ( 5 1 . 4 - 0 0 . 6 ) ;  2 1 ° 4 3 'N  
17°27 'W; 336M; 24 V 74. MCZ 58646;  ( 4 0 . 3 ) ;  21°O0 'N 1 7 ° 3 l 'W ;  149M; 22 V 74. 
MCZ 50647;  ( 8 3 . 0 ) ;  2 1 ° 0 8 ’N 1 7 ° 3 1 ‘W; 97M; 22 V 74, MCZ 5064B; ( 8 9 . 6 ) ;
21°21 'N  17°37 'U ;  400M; 23 V 74 .  MCZ 50649 ;  ( 4 2 . 3 ) ;  2 1 ° 0 0 'N  17°22 'W; 64M; 22 
V 74. HCZ 50650;  2 ( 4 2 . 3 - 4 3 . 8 ) ;  2 l ° 0 8 ’N 1 7 ° 3 1 ‘W; 149M; 22 V 74 .  MNHN 1967- 
539;  ( 7 5 . 0 ) ;  10°49 'N  1 7 °00 'V ;  100M; 00 X I I  6 3 .
30 XI 8 4 .  MATALLLANAS; 4 ( 5 2 . 2 -  
VIMS UNCAT; 3 2 ( 5 9 . 6 - 9 4 . 7 ) ;
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C e n t r a l  E a s t e r n . A t l a n t i c
IRSNB 1 6 8 0 8 - 1 4 7 8 7 ;  ( 6 8 , 9 ) ;  0 6 ° 2 9 ’S 1 1 ° 3 5 'E ;  230M; 07 V I I I  9 8 .  UF 33890; 
( 8 4 . 3 ) ;  0 2 ° 0 0 ' S 0 8 ° 5 5 ' E ;  100M; 4 IX 63.  UMML UNCAT; 5 ( 8 6 . 9 - 9 2 . 5 ) ;  0 2 ° 3 1 'S  
0 8 ° 5 1 ' E; 300H; 30 IX 62 .
O ther  M a t e r i a l
MNHN 5 9 - 6 0 6 ;  1; Bay o f  N a p l e s .
F i g u r e  16,  G e o g r a p h i c  d i s t r i b u t i o n  o f  Symphurus  n i e r e s c e n s  and  S., p u s i l l u s
H  S.- p u a j l l u a  
A  Ji. n i f i r e s c e n a
A t l a n t i c  1 - 3 - 2  S p e c i e s .  
( B l a c k  P e r i t o n e u m )
2 0 y
{Symphuf 113 dub 11 lu s  (G oode and Bean 1 885)
( F i g ,  43B)
N o r t h e r n  T o n g u e f i s h
A p h o r l s t i a  B ^ s i U a
Goode and  Bean 188 5 a :  590; O r i g i n a l  d e s c r i p t i o n ;  Long I s l a n d ,  NY,
Goode and Bean 1B95: 461;  B a se d  on p r e c e d i n g  s p e c i m e n s ;  D e s c r i p t i o n  and 
f i g u r e  ( F i g .  3 7 9 ) .
Svmphurus p u s 11l u s
J o r d a n  and  Goss 1889 :  325; S u g g e s t  synonymy w i t h  £ ,  p i a f l i u s a .
J o r d a n  and  Evermann 189B: 2710;  D e s c r i p t i o n ,  c o u n t s  ( a f t e r  Goode and Bean) .
Chabanaud 1939: 26 ;  L i s t e d ,  w e s t e r n  A t l a n t i c ,  G u l f  S t re a m .
G ln s b u rg  1951:197 .  D e s c r i p t i o n  and  c o m p a r i s o n  o f  o r i g i n a l  t y p e  s e r i e s .
H i s i d e n t i f i c a t i o n s
Baughman 1950: 138;  Near  Corpus  C h r i s t l ,  T e x a s ;  ( s p e c i m e n  a c t u a l l y  £. 
p i a g i u s a i ,
Lortgley and  H i l d e b r a n d  1941: 50;  L i s t e d ,  T o r t u g a s ,  F o r l d a ;  ( s p e c i m e n  
a c t u a l l y  £ ,  p l g e r ) .
Kyle 1913:  145; S y m m e t r i c a l  l a r v a l  Form w i t h  f i g u r e ;  I n c o r r e c t
I d e n t i f i c a t i o n ,  more p r o b a b l y  S. o m m a s p i l u s , £.  m in o r  o r  £> p a r v u s .
Hfl te r l f lL -Examlned : 20 Spec im ens ,  3 8 . 5 - 6 2 , 7  nun SL, 20 x - r a y e d ,  18 m easu red .
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D i a g n o s i s
The c o m b i n a t i o n  o f  a 1 -3 -2  ID p a t t e r n ,  12 c a u d a l  r a y s ,  4 7 - 4 9  v e r t e b r a e ,  
f o u r  h y p u r a l s  I n  t h e  c a u d a l  s k e l e t o n ,  B3-88 d o r s a l  r a y s ,  71-75 a n a l  r a y s ,  
b l a c k  p e r i t o n e u m  and d i m i n u t i v e  s i r e  d i s t i n g u i s h e s  t h i s  s p e c i e s  from a l l  
o t h e r  members o f  t h e  g e n u s .  In  m e r i s t l c  f e a t u r e s ,  £. pus U l u s  c l o s e l y  
r e s e m b l e s  t h e  w e s t e r n  A t l a n t i c  p i p e r  and th e  e a s t e r n  A t l a n t i c  S. 
n l g r e s q e n s . I t  i s  more d i s t a n t l y  r e l a t e d  t o  t h e  w e s t e r n  A t l a n t i c  
p e l l c a p u s  and S. r h v t i s m a .
Symphurus n u s i l l u s  o v e r l a p s  a lm o s t  c o m p l e t e l y  the  m e r l s t l c s  f o r  S. 
p l g e r . However , I t  d i f f e r s  i n  t h e  number o f  h y p u r a l s  (4 In  g u s l  11 us  v s .
5 i n  £ ,  p l g e r )  . In  s c a l e  s i z e  (£ .  pus j H u s  h a s  s m a l l e r  s c a l e s  r a n g i n g  
be tw een  77*07 s c a l e  rows w h i l e  i n  fi. p i E e t . t h e  s c a l e s  a r e  much l a r g e r  
r a n g i n g  b e tw e e n  62-74  s c a l e  rows)  and  the  two s p e c i e s  d i f f e r  i n  r e l a t i v e  
body s i z e s .  Symphupug p u s i l l u s  i s  a d i m i n u t i v e  s p e c i e s  a t t a i n i n g  maximum 
l e n g t h s  o f  o n l y  a b o u t  65 mm SL, w h e r e a s ,  p l g e r  l a  much l a r g e r  r e a c h i n g
l e n g t h s  o f  a p p r o x i m a t e l y  130 mmSL.
Svmphurus p u s i l l u ^  c o m p r i s e s  an  a m p h l - A t l a n t i c  s p e c i e s  p a i r  w i t h  5, 
n l g r e s c e n s . T h e re  a r e  no d i f f e r e n c e s  i n  m e r l s t l c s  be tw e en  £ .  p us  1l l u s  and 
the  E a s t e r n  A t l a n t i c  n l g r e s c e n s . However , t h e  two s p e c i e s  d i f f e r  
i n  t h e  r e l a t i v e  l e n g t h  o f  t h e  c a u d a l  f i n ,  p i g m e n t a t i o n  d i f f e r e n c e s  and  
r e l a t i v e  body s i z e  and s i z e  a t  s e x u a l  m a t u r i t y .  I n  £ .  p u s i l l u s  t h e  c a u d a l  
f i n  i s  l o n g e r  ( 1 1 .5 -1 5 ,4 %  SL v s .  7 .6 -12 .2%  SL i n  S.  n l p r e s c e n s l . With 
r e s p e c t  t o  p i g m e n t a t i o n ,  £ .  p u s i l l u s  h a s  d o r s a l  and  a n a l  f i n s  w i t h  p igment  
a l o n g  t h e  b a s a l  m a rg in s  o f  t h e  f i n  r a y s  b u t  t h e r e  a r e  no b l o t c h e s  o r  s t r e a k s
o f  p ig m e n t  i n  t h e  d i s t a l  h a l f  o f  t h e  f i n s .  In  c o n t r a s t ,  i n  S. n i p r e s c e n s .
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t h e  d o r s a l  and  a n a l  f i n s  a r e  q u i t e  c o l o r f u l  and a r e  u s u a l l y  p i g m e n te d  w i th  a 
a e r i e s  o f  a l t e r n a t i n g  b l o t c h e s  and  u n p igm e n te d  a r e a s  th ro u g h o u t  t h e i r  
l e n g t h s  o r  t h e  f i n  r a y s  a r e  s t r e a k e d  w i t h  d a r k  p ig m e n t  t h r o u g h o u t  the  d o r s a l  
and  a n a l  f i n s .  Svmphurus p u s l l l u s  r e a c h e s  maximum s i z e s  o f  65 mm SL and 
m a t u r e s  a t  s i z e s  a s  s m a l l  a s  45 mm SL. Svmphurus n l g r e s c e n s  i s  much l a r g e r  
(maximum s i z e s  t o  117 mm SL, s e x u a l  m a t u r i t y  a t  s i z e s  o f  70 mm SL) .
A l t h o u g h  d o r s a l  r a y  c o u n t s  f o r  £ .  p u s l l l u s  p a r t i a l l y  o v e r l a p  c o u n t s  
o b s e r v e d  f o r  5  p e l l c a n u s . t h e  two s p e c i e s  d i f f e r  i n  number o f  v e r t e b r a e  
( 4 8 ' 4 9  v s ,  4 4 - 4 6 ) ,  a n a l  r a y  c o u n t  ( 7 1 - 7 5  v s .  64 -69)  and b l i n d  s i d e  
p i g m e n t a t i o n  ( u n p i g m e n t e d  v s ,  s p o t t e d  i n  p e l l c a n u s ) .  Svmphurus p u g j 1lus
i s  r e a d i l y  s e p a r a t e d  from £ ,  r h v t l s j n a  by p e r i t o n e u m  c o l o r  ( b l a c k  v s .  
u n p i g m e n t e d ) „
Svmphurus p u s i l l u s  i s  s i m i l a r  i n  c o l o r a t i o n  and  c o - o c c u r s  t h r o u g h o u t  
i t s  r a n g e  ( b u t  i s  n o t  s y n t o p i c  w i t h  r e s p e c t  to  d e p t h  o f  o c c u r r e n c e )  w i t h  
u n d e s c r i b e d  s p e c i e s  C. I t  d i f f e r s  f rom t h i s  s p e c i e s  i n  i t s  g e n e r a l l y  lower 
m e r i s t i c s  ( v e r t e b r a e  4 7 - 4 9  v s .  5 0 - 5 2 ;  d o r s a l  r a y s  83 -88 v s .  89 -95 ,  and ana l  
r a y s  71 -75  v s .  7 6 - 8 4 ) ,  and  much s m a l l e r  body s i z e  ( s p e c i e s  C a t t a i n s  l e n g t h s  
o f  127 mm S L ) .
D e s c r i p t i o n
Svmphurus p u s i l l u s  i s  a  d i m i n u t i v e  s p e c i e s  a t t a i n i n g  maximum a d u l t  
l e n g t h s  o f  o n l y  a b o u t  65 mm SL. ID p a t t e r n  1 - 3 - 2  (T a b le  9 ) ,  Caudal  r a y s  12
( T a b l e  1 0 ) .  D o r s a l  r a y s  8 3 - 8 8  ( T a b l e  11 ) ,  Anal r a y s  71-75 (T a b le  12) ,
V e r t e b r a e  4 7 - 4 9 ,  u s u a l l y  4 8 - 4 9  ( T a b le  13 ) .  H y p u r a l s  4 .  Most spec im ens  were
m i s s i n g  s c a l e s  c o m p l e t e l y  a n d  s c a l e  p o c k e t s  had o f t e n  been damaged d u r i n g
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c a p t u r e .  T h e r e f o r e ,  s c a l e  c o u n t s ,  w i t h  t h e  e x c e p t i o n  o f  head  s c a l e  rows, 
a r e  o n ly  a p p r o x i m a t e  f o r  t h i s  s p e c i e s .  L o n g i t u d i n a l  s c a l e  rows 77 -87  (T ab le  
1 4 ) ,  S c a l e  rows on head  p o s t e r i o r  to  l o w e r  o r b i t  17 -19  (T a b le  1 5 ) ,  L a t e r a l  
s c a l e  rows 33-34 ( c o u n t a b l e  on  o n l y  two o f  19 s p e c i m e n s ) .  P r o p o r t i o n a l  
m ea s u rem e n ts  a r e  l i s t e d  i n  T a b l e s  38 -39 .
Body m o d e r a t e l y  deep  ( 2 5 , 7 - 3 1 , 7 1  SL) : w i th  r e l a t i v e l y  na rrow h e a d  
( 2 1 .3 - 2 6 .2 %  S L ) . Snou t  c o v e r e d  w i t h  s m a l l  c t e n o i d  s c a l e s .  P o s t e r i o r  
e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  a b o u t  m i d - p o i n t  o f  u p p e r  eye  o r  e x t e n d s  t o  
f r o n t  m a r g i n  o f  p u p i l  o f  u p p e r  e y e .  Eyes  l a r g e  1 0 .9 - 1 5 ,6 %  HL; u s u a l l y  equa l  
In  p o s i t i o n .  Eyes p a r t i a l l y  c o v e r e d  w i t h  numerous s m a l l  s c a l e s .  S c a l e s  
form a s m a l l  wedge i n  a n t e r i o r  r e g i o n  o f  e y e ,  p a r t i a l l y  c o v e r i n g  a n t e r i o r  
m a r g i n  o f  b o t h  e y e s ;  1-3 s m a l l  s c a l e s  In  na r row  i n t e r o r b i t a l  r e g i o n .  
P u p i l l a r y  o p e rc u lu m  a b s e n t .  D o r s a l  f i n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  e q u a l  
to  t h e  m l d - p o l n t  o r  f r o n t  m a r g i n  o f  u p p e r  e y e .  No s c a l e s  on d o r s a l  and a n a l  
f i n s  .
D e n t i t i o n  w e l l - d e v e l o p e d  on b l i n d  s i d e  j aw s .  T e e t h  on  e y e d - s i d e  lower 
j aw  I n  s i n g l e  row o v e r  f u l l  l e n g t h  o f  d e n t a r y .  T e e t h  u s u a l l y  p r e s e n t  on ly  
on a n t e r i o r  t h r e e - f o u r t h s  o f  e y e d - s l d e  p r e m a x l l l a ;  o c c a s i o n a l l y  e x t e n d i n g  
o v e r  f u l l  l e n g t h ,
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T a b l e  38. Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  In t h o u s a n d t h s  o f  S t a n d a r d  
Leng th ,  e x c e p t  SL ( I n  mm), f o r  Svmphurus p u s i l l u s  .
C h a r a c t e r S range MEAN 12
SL 17 3 5 , 2 - 6 2 . 7 4 9 . 2 8 .03
BD 17 257-317 28 0 .0 15 , 12
PDL 17 47-86 5 8 .6 10, 56
PAL 17 212-278 240 .1 16, 90
DBL 17 914-953 941 .4 10. 56
ABL 17 707-778 741 .8 19 .29
PL 11 55-79 7 0 .2 6 .6 8
PA 17 44-93 6 5 .9 14. 58
CFL 11 115-154 129 .4 11 ,36
HL 17 206-254 221.3 13. 10
HV 17 213-262 232 .6 15 .7 1
POL 17 128-158 143.4 7 ,8 9
SNL 17 34-58 4 4 ,9 6 .0 8
UJL L7 4 0 - 6 0 4 9 .4 4 .9 2
ED 17 24-36 29 .2 3 .63
CD 17 37 57 4 7 ,1 6 .8 8
UHL 17 110-171 144 .6 17 .2 9
LHL 17 77-144 104 , 8 17. 11
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T a b l e  39. Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  in  t h o u s a n d t h s  o f  head  Length 
( e x c e p t  HW/HL) f o r  Svmphurus p u s i l l u s .
C h a r a c t e r Ji RANGE MEAN ££
HW/HL 17 0.98-1.19 1,0 0 05
POL 17 604-696 648.2 25 24
SHL 17 156-238 202.3 22 37
UJL 17 189-244 222 ,1 14 11
ED 17 109-156 131 ,9 15 01
CD 17 168-273 212.8 31 55
OPLL 17 234-375 275 3 36 68
OPUL 17 153-268 201.5 34 65
UHL 17 473-787 655.4 85 31
LHL 17 363-594 472.2 64 15
215
Pigmentation
Moat s p e c i m e n s  e x a m in ed  were f a d e d  w i t h  l i t t l e  e v i d e n t  e o f  any  
p i g m e n t a t i o n  p a t t e r n .  G i n a b u r g  (1951)  d e s c r i b e d  t h e  c o l o r a t i o n  o f  t h e  t h r e e  
s y n t y p e s  a s  f o l l o w s ;  "The t h r e e  spec im ens  examined  m o s t l y  f a d e d ,  r a t h e r  
l i g h t  b r o w n i s h ,  w i t h  t r a c e s  o f  c r o s s  bands  I n  two s p e c i m e n s ,  f i n s  
y e l l o w i s h . "  The f o l l o w i n g  c o l o r  d e s c r i p t i o n  I s  b a s e d  p r i m a r i l y  on  t h e  t h r e e  
mos t  r e c e n t l y  c o l l e c t e d  s p e c i m e n s ,  b u t  I s  augm en ted  w henever  p o s s i b l e  w i th  
o b s e r v a t i o n s  f rom  o t h e r  s p e c i m e n s .
Eyed s u r f a c e  y e l l o w i s h ,  w i t h  £-6 l i g h t  b rown c r o s s b a n d s ,  u s u a l l y  on ly  
3 -4  c l e a r l y  e v i d e n t .  The m os t  a n t e r i o r  band o c c u r s  a c r o s s  D p e r c u l a r  
o p e n i n g ;  the  s e c o n d  c r o s s e s  a l o n g  t h e  p o s t e r i o r  m a r g i n  o f  the  b o d y  c a v i t y .  
The t h i r d  band  l a  l o c a t e d  a t  t h e  body m i d p o i n t ,  w h i l e  t h e  f o u r t h ,  f i f t h  and 
s i x t h  b a n d s  c r o s s  t h e  c a u d a l  r e g i o n  o f  the  bo d y .  Head r e g i o n  d o r s a l  and 
a n t e r i a d  to  e y e s  w i t h  m e l a n o p h o r e s  a r r a n g e d  i n  o b v i o u s  V -s h a p ed  mark 
e x t e n d i n g  from t h e  body m a r g i n  t o  a b o u t  t h e  l e v e l  o f  t h e  u p p e r  e y e .
Operculum  w i t h  no  o b v i o u s  p i g m e n t a t i o n  o t h e r  t h a n  g e n e r a l  body c o l o r .  Inner
l i n i n g  o f  o p e r c u l u m  and  I s t h m u s  u np igm e n te d ,  No w e l l - d e v e l o p e d  m o u s t a c h e  on
e y e d - s i d e  u p p e r  l i p ;  p i g m e n t  when p r e s e n t  on l i p s  r e s t r i c t e d  t o  l i g h t
s p o t t i n g .  One s p e c i m e n  (VIMS 5571) w i t h  a s l i g h t  m o u s t a c h e  on b o t h  o c u l a r -  
s i d e  l i p s .  B l i n d  s i d e  u n p i g m e n te d ,  e x c e p t  I n  s p e c im e n s  t h a t  have  c o m p l e t e l y  
l o s t  t h e i r  s c a l e s  and a r e  f a d e d .  These  sp e c im e n s  have a a e r i e s  o f  d a r k  
b l a c k  i n t e r n a l  m e l a n o p h o r e s  e v i d e n t  a l o n g  a n t e r i o r  t w o - t h i r d s  o f  body  
m i d l i n e  ( n o t i c e a b l e  on b o t h  s i d e s ) .  P e r i t o n e u m  b l a c k ,  v i s i b l e  t h r o u g h  
a b d o m in a l  w a l l s  on  bo th  s i d e s  o f  body.  B l in d  s i d e  o f f - w h i t e .
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D o rs a l  and  a n a l  f i n s  w i t h  p ig m e n t  a lo n g  b a s a l  p o r t i o n s  o f  r a y s  b u t  
u s u a l l y  w i t h  no o t h e r  o b v i o u s  p a t t e r n  o f  p i g m e n t a t i o n .  Spec im ens  w i t h  w e l l -  
d e v e l o p e d  c r o s s b a n d s  u s u a l l y  have  s m a l l  b l o t c h e s  o f  p i g m e n t  i n  t h e  d o r s a l  
and  a n a l  f i n s  c o r r e s p o n d i n g  t o  r e g i o n s  o f  body e r o s s b a n d s ,  The re  i s  a s m a l l  
d a r k l y  p i g m e n te d  a r e a  a t  t h e  b a s e  o f  the  c a u d a l  f i n  i n  f o u r  sp e c im en s  (UF 
29778 ,  USAL 4322 ,  VIMS 5573) ,
In  s p e c im e n s  c o m p l e t e l y  m i s s i n g  s c a l e s ,  t h e r e  i s  a  s e r i e s  o f  d a r k  
m e l a n o p h o r e s  l o c a t e d  deep  w i t h i n  the  de rm is  a l o n g  t h e  d o r s a l  s u r f a c e  o f  the  
body  a t  the  b a s e s  o f  t h e  f i r s t  10-20 d o r s a l  r a y s .
G e o g r a p h i c  D i s t r i b u t i o n  ( F i g .  16) ,
Svmphurus p u s i l l u s  o c c u r s  i n  t h e  w e s t e r n  N o r th  A t l a n t i c  a l o n g  t h e  
e a s t e r n  c o n t i n e n t a l  s h e l f  o f  t h e  U n i t e d  S t a t e s  f rom o f f  Long I s l a n d  i n  the  
n o r t h  (90°N) a s  f a r  s o u t h  as  DeSoto Canyon r e g i o n  In t h e  e a s t e r n  G u l f  o f  
M exico (29°N; B7° tf ) . T h i s  s p e c i e s  h a s  no t  b e e n  c o l l e c t e d  w i t h  any f r e q u e n c y  
and  most  c o l l e c t i o n s  have  b e e n  o f  s i n g l e  I n d i v i d u a l s  u n d o u b t e d l y  due to  the  
s m a l l  s i z e  and  g r e a t  d e p t h s  i n h a b i t e d  by t h i s  s p e c i e s .  Most s p e c im e n s  have 
b e e n  c o l l e c t e d  from Long I s l a n d  t o  V i r g i n i a .  Baughman (1950:  138)  r e c o r d e d  
t h i s  s p e c i e s  from th e  w e s t e r n  G u l f  o f  Mexico n e a r  Corpus  C h r i s t ! , Texas .  
However  t h e s e  two s p e c im e n s  (Lo t  number USNM 93589 and  n o t  USNM 93859 as  
l i s t e d  In Baughman 's  p u b l i c a t i o n )  were i n c o r r e c t l y  i d e n t i f i e d  and a r e  
a c t u a l l y  £ ,  p l a g l u s a .
T h roughou t  I t s  r a n g e ,  t h i s  s p e c i e s  i s  s y m p a t r l c  ( b u t  n o t  s y n t o p i c )  w i th  
u n d e s c r i b e d  s p e c i e s  C.  Only one c o l l e c t i o n  (VIMS UNCAT; A0°N, 231 m e t e r s ) ,  
t h e  d e e p e s t  c a p t u r e  o f  p u s i l l u s . c o n t a i n e d  b o t h  s p e c i e s .
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B a t h y m e t r i c  D i s t r i b u t i o n
Svmahurus  p u s i l l u s  i n h a b i t s  m odera te  d e p t h s  (73*231 m) on  t h e  midd le  
c o n t i n e n t a l  s h e l f .  Depth o f  o c c u r r e n c e  f o r  18 spec im ens  were  
s u m m a r i z e d .  Most spec im ens  were c o l l e c t e d  a t  d e p t h s  b e tw e e n  150-223 m.
Only  one  sp e c im e n  o c c u r r e d  s h a l l o w e r  t h a n  100 m (73 m) w h i l e  t h e  d e e p e s t  
o c c u r r e n c e  was 231 m,
Ecology
T h i s  d i m i n u t i v e  s p e c i e s  i s  p o o r l y  r e p r e s e n t e d  In c o l l e c t i o n s .  The 
l a r g e s t  s p e c i m e n  examined  was a male  62 .7  mm SL. The l a r g e s t  fem a le  was 
J u s t  s l i g h t l y  s m a l l e r  <62.1 mm SL) and  was f u l l y  g r a v i d .  B a se d  upon t h e  
r e p r o d u c t i v e  s t a t e  o f  f e m a le s  i n  t h e  sam ples ,  s e x u a l  m a t u r i t y  o c c u r s  a t  a 
r e l a t i v e l y  s m a l l  s i z e .  Females  as  s m a l l  as  4 0 . 0 ,  54 .2  and 5 4 .5  mm SL, 
r e s p e c t i v e l y ,  were g r a v i d .  O ther  f e m a le s  r a n g i n g  from 4 1 . 6 - 5 8 . 4  mm SL, 
a l t h o u g h  n o t  g r a v i d ,  showed s i g n s  o f  o v a r i a n  r i p e n i n g .
M a t e r i a l  Examined
M e as u re d  and  Counted  16 Spec imens ,  13 Lo ts .
USNM 28730 ;  Syntype  ( 5 3 . 5 ) ;  4 0 ° 0 7 ' 4 8 ”N 7 0 °1 3 ’5 4 ’rW; 123M; 04 V I I I  1881. USNM 
28778;  S y n t y p e s  2 ( 5 4 . 5 * 5 8 . 4 ) ;  4 0 °0 1 'N  69°56'W; 139K; 04 V I I I  1881,  UF/FSU 
22139;  ( 3 5 . 2 ) ;  29°17 'N 87°55'W; 11 X 70. UF/FSU 32430;  ( 5 0 . 2 ) ;  2 4 °2 4 i 30"N 
8 1 ° 5 5 ’ 54"W; 104M. UMML 17387; ( 6 2 . 1 ) ;  24°39 'N 80°47 'W; 134M; 23 I 65.  UMML 
UNCAT GERDA 1083;  2 ( 4 1 . 6 - 5 2 . 1 ) ;  24°18 'N  82°20'W; 167M; 26 IV 69,  UNO 12160;
( 4 0 . 0 ) ;  3 2 °4 9 'N  77°56'W; 229M; 19 IV 57, USA 4822;  ( 3 8 , 5 ) ;  26°25 'N  84°15'W;
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3 2 °4 9 'N  77°56 'W; 229M; 19 IV 57- USNM 1530B9; 1; A t l a n t i c ,  Palm B each ,  FL; 
F e b r u a r y ,  1950 .  VIHS 1129;  2 ( 5 0 . 5 - 6 2 . 7 ) ;  3 4 °3 7 'N  75°41 'V ;  230M; IB IV 71 
VIMS 5571;  2 ( 4 5 . 6 - 5 4 , 2 ) ;  3 6 °3 7 'N  7 4 °0 2 JW; 200M; 17 IX 75.  VIMS 5573;  
2 ( 4 6 . 1 - 4 8 . 2 ) ;  37°02 'N  7 4 ° 3 9 ’tf; 183M; 01 V I I I  75.  VIMS UNCAT; ( 4 3 . 0 ) ;
4 0 ° 0 0 1N 6 9 ° i r W ;  231H; 25 X 70.
Counted
AMMH 19426;  1; A t l a n t i c ,  S F l o r i d a .
219
S v w h u r u s  o e l l c a n u s  G l n s b u r g  1951 
( F i g .  42A)
L o n g t a i l  T o n g u e f i s h
A a h o r l s t i a  d lom edeana
Goode a n d  Bean 1895:  460 ( i n  p a r t ) ;  S p e c im e n  o f  p e l l c a n u s  I n c l u d e d  i n  
a c c o u n t  o f  d io r a e d e a n a .
Svmrhurus Ballcanua
G l n s b u r g  1951:  193;  O r i g i n a l  d e s c r i p t i o n  w i t h  p h o t o g r a p h .
S t u d y  M a t e r i a l : 19 S p e c im e n s ,  2 7 , 2 - 6 9 , 2  mm SL, 19 x - r a y e d  a n d  m e a s u r e d .  
D i a g n o s i s
A d i m i n u t i v e  s p e c i e s  w i t h  a 1 - 3 - 2  ID p a t t e r n ,  12 c a u d a l  r a y s ,  a s p o t t e d  
b l i n d  s u r f a c e ,  b l a c k  p e r i t o n e u m ,  and t h e  l o w e s t  m e r i s t i c s  among A t l a n t i c  
s p e c i e s  w i t h  a  1 - 3 - 2  ID p a t t e r n  and  a  b l a c k  p e r i t o n e u m ,  Among o t h e r  s p e c i e s  
w i t h  a  1 - 3 - 2  ID p a t t e r n  and  b l a c k  p e r i t o n e u m ,  5,  p e l l c a n u s  I s  m os t  c l o s e l y  
r e l a t e d  t o  t h e  E a s t e r n  P a c i f i c  g o r g o n a e . I t  d i f f e r s  f rom t h i s  s p e c i e s  
p r i m a r i l y  In  I t s  l o w e r  c o u n t s  ( v e r t e b r a e  4 4 - 4 6  v s ,  4 7 - 4 9 ;  d o r sa l  r a y s  7 8 - 8 5  
v s .  8 7 - 8 8 ;  and  a n a l  r a y s  6 4 - 6 9  v s .  7 1 - 7 3 ) .  Among o t h e r  1 - 3 - 2  s p e c i e s ,  S. 
p e l l c a n u s  I s  s i m i l a r  In  m e r l s t i c  f e a t u r e s  t o  t h e  w e s t e r n  A t l a n t i c  £ ,  p i  pe r  
and  t h e  e a s t e r n  A t l a n t i c  S. n i e r e s c e n s , Compared w i t h  S .  p l e e r . £ ,  
p e l i c a n u s  h a s  l o w e r  m e r i a t i c a  ( v e r t e b r a e  4 4 - 4 6  v s ,  4 5 - 4 9 ,  u s u a l l y  4 7 - 4 9 ;
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s m a l l e r  body  s i z e  (70 v s ,  140 mm SL) ; one  l e s s  h y p u r a l  (4 v s . 5 I n  £■ 
p j g e r ) : and  t h e  two s p e c i e s  d i f f e r  I n  b l i n d  s i d e  c o l o r a t i o n .  I n  £ .  
p e l l c a n u s . t h e  b l i n d  s i d e  I s  s p r i n k l e d  w i t h  b l a c k  p i g m e n t  s p o t s  ( a b s e n t  i n  
S . p i g e r l . T h e r e  is  p a r t i a l  o v e r l a p  I n  m e r i s t l c s  o f  £ .  p e l l c a n u s  and t h e  
e a s t e r n  A t l a n t i c  £. n l r r e s c e n s . However ,  d i f f e r e n c e s  b e tw e e n  t h e s e  two 
s p e c i e s  a r e  s u b s t a n t i a l .  Svmphurus p e l l c a n u s  h a s  a p ig m e n te d  b l i n d  s i d e  
( v s .  u n p i g m e n t e d )  and l o w e r  m e r i s t i c s  ( v e r t e b r a e  4 4 - 4 6  v s .  4 7 - 5 1 ;  d o r s a l  
r a y s  7 8 -8 5  v s .  82-92;  a n d  a n a l  r a y s  6 4 - 6 9  v s .  6 9 - 7 9 ) .
T h i s  s p e c i e s  o v e r l a p s  c o m p l e t e l y  I n  m e r l s t l c s ,  g e n e r a l  body  s i z e ,  and  
d e p t h  o f  o c c u r r e n c e  w i t h  j>. p a r v u s . However ,  i t  i s  r e a d i l y  d i s t i n g u i s h e d  
f r o m  t h i s  s p e c i e s  i n  a c o n s i d e r a b l e  num ber  o f  c h a r a c t e r s ,  i n  p a r t i c u l a r ,  S. 
p e l l c a n u s  h a s  12 c a u d a l  r a y s  ( v s .  1 0 ) ,  b l a c k  p e r i t o n e u m  ( v s .  u n p i g m e n t e d ) ,
ID p a t t e r n  ( 1 - 3 - 2  v s .  1 - 4 - 2  o r  1 -5 -2  i n  S.  p a r v u s ) . and  S, p e l  l e a n s  l a c k s  
membrane o s t i a  and  a p u p i l l a r y  o p e r c u l u m  ( b o t h  w e l l  - d e v e l o p e d  i n  S. p a r v u s ) .  
The two s p e c i e s  d i f f e r  somewhat  i n  b o d y  s h a p e ,  i n c l u d i n g  body d e p t h  and 
c a u d a l  f i n  l e n g t h  (S. p e l l c a n u s  h a v i n g  t h e  l o n g e r  c a u d a l  and s l e n d e r e r  
b o d y ) .  T h e r e  a r e  a l s o  p i g m e n t a t i o n  d i f f e r e n c e s  b e t w e e n  t h e s e  two s p e c i e s ,  
t h e  m os t  o b v i o u s  a re  t h e  l a c k  o f  s p o t t i n g  on t h e  b l i n d  s u r f a c e  o f  £ .  p a r v u s  
( p r e s e n t  i n  £_. n e l i c a n u ^ ) and  t h e  a b s e n c e  o f  a  c a u d a l  b l o t c h  i n  j>. p e l l c a n u s  
( w e l l - d e v e l o p e d  In  £ .  p a j r v u s ) .
D e s c r i p t i o n
Svmphurus  p e l l c a n u s  i s  a d i m i n u t i v e  s p e c i e s  a t t a i n i n g  maximum l e n g t h s  
o f  a p p r o x i m a t e l y  70 mm SL. ID p a t t e r n  1 - 3 - 2  ( T a b l e  9 ) .  Caudal  r a y s  12 
( T a b l e  1 0 ) .  D o r s a l  r a y s  7 8 - 8 5 ,  u s u a l l y  78-83  ( T a b l e  1 1 ) ,  Anal  r a y a  64-69
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( T a b l e  1 2 ) .  V e r t e b r a e  44-46 ( T a b l e  1 3 ) .  H y p u r a l s  4 .  S c a l e s  somewhat  
d e c i d u o u s ,  moat  sp e c im e n s  u s u a l l y  m i s s i n g  m o s t  o r  a l l  s c a l e s  due t o  t r a w l  
damage.  S c a l e s  r e l a t i v e l y  l a r g e .  L o n g i t u d i n a l  s c a l e  rows 6 2 - 7 0  ( T a b l e  14 ) .  
S c a l e  rows on h e a d  p o s t e r i o r  t o  l o w e r  o r b i t  14 -17  ( T a b le  1 5 ) .  L a t e r a l  s c a l e  
rows 24 -34  ( T a b l e  1 6 ) .  P r o p o r t i o n a l  m e a s u r e m e n t s  a p p e a r  i n  T a b l e s  AO- 
41.
Body r e l a t i v e l y  na r row  2 3 .5 - 3 1 ,5 %  SL; g r e a t e s t  d e p t h  a l m o s t  a t  m i d ­
p o i n t  o f  s t a n d a r d  l e n g t h ;  o c c a s i o n a l l y  f o r w a r d  o f  m i d - p o i n t  i n  a n t e r i o r  
t h i r d  o f  body.  Head m o d e r a t e l y  l o n g ,  2 1 .1 - 2 5 .4 %  o f  SL; w i t h  m o d e r a t e l y  
l o n g ,  p o i n t e d  s n o u t  (1 3 .6 -2 2 .6 %  H L ) - Snou t  c o v e r e d  w i t h  s m a l l  c t e n o i d  
s c a l e s .  Dermal p a p i l l a e  w e l l - d e v e l o p e d  b u t  n o t  d e n s e  on b l i n d  s i d e  s n o u t .  
P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  m i d - p o i n t  o f  l o w e r  e y e .  Eyes 
r e l a t i v e l y  l a r g e  (9 ,3 -1 5 .8 %  HL) . Sm a l l  c t e n o i d  s c a l e s  c o v e r i n g  a n t e r i o r  
m a r g i n  and  u p p e r  s u r f a c e s  o f  e y e s ,  w i t h  1-3 s m a l l  c t e n o i d  s c a l e s  i n  n a r r o w  
l n t e r o r b l t a l  s p a c e .  P u p i l l a r y  o p e r c u l u m  a b s e n t .  P r e d o r s a l  l e n g t h  
r e l a t i v e l y  l a r g e ,  17 .2 -32.5%  HL. D o r s a l  f i n  o r i g i n  more p o s t e r i o r  when 
com pared  w i t h  o t h e r  1 -3 -2  ID p a t t e r n  s p e c i e s ,  r e a c h i n g  o n l y  r e a r  m a r g i n  o r  a 
p o i n t  I m m e d ia t e l y  p o s t e r i o r  t o  r e a r  m a r g in  o f  u p p e r  e y e .  S c a l e s  a b s e n t  on 
d o r s a l  and  a n a l  f i n s .
T e e t h  wel  1 - d e v e l o p e d  on b l i n d  s i d e  J a w s .  T e e t h  on e y e d  s i d e  j a w s  v e r y  
s m a l l .  In  l o w e r  j aw ,  t e e t h  e x t e n d  f o r  n e a r l y  e n t i r e  l e n g t h ;  u p p e r  j a w  t e e t h  
u s u a l l y  c o v e r  o n l y  a n t e r i o r  t h r e e  - f o u r t h s  o f  Jaw o r  o c c a s i o n a l l y  w i t h  a 
c o m p l e t e  row o f  s l e n d e r  t e e t h  i n  u p p e r  Jaw,
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T a b le  40, Summary o f  p r o p o r t i o n a l  m easu rem en ts  f o r  Svmphurus p e j . l c a n u s . 
M easuremen ts ,  e x c e p t  S t a n d a r d  L e ng th  (mm), e x p r e s s e d  In 
t h o u s a n d t h s  o f  s t a n d a r d  l e n g t h .
C h a r a c t e r a Range tfeap ££
SL 19 2 7 , 2 - 6 9 , 2 53 ,4 10 .62
BO 19 235-315 29 0 .6 19 .56
PAL 19 219-267 246 ,0 11. 95
DBL 19 917-945 932.  3 7.59
ABL 19 518-812 742 . 7 58 . 52
PL 17 45-78 6 5 . 6 8 .6 0
PA 19 40-72 51. 1 9 ,29
CFL 17 128-185 15 1 ,4 17,03
HL 19 211-254 2 3 0 ,6 10.99
HU 19 210-259 233.  7 13 .16
POL 19 144-170 15 5 .7 7 .24
SNL 19 30-53 4 0 . 9 5 .74
UJL 19 45-62 5 0 .7 4 .8 5
ED 19 20-40 2 9 .0 4 .0 3
CD 19 36-56 4 5 . 3 5.87
UHL 19 109-156 134. 3 15 .17
LHL 19 100-136 119 ,6 9 .1 6
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T a b le  41.  Summary o f  p r o p o r t i o n a l  m e a s u r e m e n ts  f o r  Svmrhurus p e l l c a n u s .
M e as u re m e n ts , e x c e p t  Head l e n g t h  (mm), e x p r e s s
o f  Head l e n g t h
C h a r a c t e r H Range Mean SD
HL 19 6 . 8 - 1 5 , 9 12.  3 2 .30
HH 19 836-1153 1 0 1 4 .4 67 . 73
POL 19 632-714 67 5 .2 18 .00
PDL 19 172-325 22 7 .9 44 .90
SNL. 19 136-226 177 .1 21 .35
UJL 19 193-250 219 .6 16,67
ED 19 93-158 125 .2 13. 70
CD 19 167-244 1 9 6 . 0 21 .81
UHL 19 440-676 5 8 3 .8 72 . 32
LHL 19 463-597 518.  3 40 . 60
UOL 19 214-299 250 .  6 22 .84
LOL 19 191-344 2 6 9 . 6 33. 95
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Pigmentation
Eyed s u r f a c e  u s u a l l y  u n i f o r m l y  l i g h t  brown t o  y e l l o w i s h  w i t h o u t  b a n d i n g  
and w i t h  I r r e g u l a r ,  v e r y  l i g h t l y  s h a d e d  a r e a s .  O l d e r  s p e c i m e n s  m o s t l y  
f a d e d ,  a l m o s t  im m ac u la te  w i t h  f i n s  l i g h t  y e l l o w i s h .  O u t e r  o p e r c u l u m  u s u a l l y  
n o t  p i g m e n t e d  o t h e r  t h a n  g e n e r a l  b o d y  c o l o r ;  o c c a s i o n a l l y  s p e c i m e n s  w i t h  a 
c o n c e n t r a t i o n  o f  d a r k e r  p ig m e n t  a r o u n d  o p e r c u l a r  o p e n i n g  and  on  v e n t r a l  edge  
and a d j a c e n t  a r e a  o f  e y e d - s i d e  o p e r c u l u m .  I n n e r  l i n i n g  o f  o p e r c u l u m  and  
I s thm us  w i t h  s p e c k l i n g  on b o t h  s i d e s  In some s p e c i m e n s ;  o t h e r s  w i t h o u t  
p igm en t .  L i p s  on e y e d - s i d e  u s u a l l y  s p e c k l e d ,  b u t  w i t h  no  w e l 1 - d e v e l o p e d  
m o u s t a c h e .  B l i n d  s i d e  t h i c k l y  s p r i n k l e d  w i t h  v e r y  s m a l l  s p e c k l e s  c o v e r i n g  
e n t i r e  b l i n d  s u r f a c e  from a n g l e  o f  j a w s  t o  c a u d a l  r e g i o n  In  some s p e c i m e n s ;  
i n  o t h e r s ,  s p e c k l i n g  more s p a r s e l y  d i s t r i b u t e d  a n d  f i n e r ,  o f t e n  d i f f i c u l t  tu  
d i s c e r n .  S p e c k l i n g  u s u a l l y  h e a v i e s t  I n  r e g i o n s  o v e r l y i n g  d o r s a l  and  a n a l  
p t e r y g l o p h o r e s . P e r i t o n e u m  b l a c k ,  s h ow ing  e x t e r n a l l y  on  b o t h  s i d e s  o f  body .
D o r s a l ,  a n a l  and  c a u d a l  f i n s  w i t h o u t  o b v i o u s  p i g m e n t  p a t t e r n s .  B a s a l  
o n e - t h i r d  o f  f i n  r a y s  l i g h t  brown o r  y e l l o w i s h ,  n o t  d i f f e r e n t  f rom g e n e r a l  
body c o l o r a t i o n .  I n  some sp e c im e n s  t h e r e  i s  a c o n c e n t r a t i o n  o f  m e la n o p h o r e s  
a t  b a s e  o f  c a u d a l  f i n ,  f o r m in g  an  i r r e g u l a r ,  p o o r l y  d e f i n e d  s p o t .  I n  most  
s p e c im e n s ,  c a u d a l  f i n  c l e a r ,  y e l l o w i s h .  I n  s p e c i m e n s  l a c k i n g  s c a l e s ,  t h e r e  
i s  a s e r i e s  o f  deep ,  d a r k  b l a c k ,  d e rm a l  p i g m e n t  s p o t s  a l o n g  b a s e s  o f  
a n t e r i o r  1 0 - 2 0  d o r s a l  r a y s .
G e o g r a p h ic  d i s t r i b u t i o n  < F lg ,  17)
Svmphurus p e l l c a n u s  o c c u r s  p r i m a r i l y  In  w a t e r s  o f  t h e  ope n  c o n t i n e n t a l  
s h e l f  o f  t h e  c e n t r a l  and  w e s t e r n  G u l f  o f  Mexico  and  C a r i b b e a n  Sea .  Thus
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f a r ,  t h i s  s p e c i e s  h a s  n o t  b e e n  c o l l e c t e d  In  t h e  A n t i l l e s  o r  o t h e r  c o r a l - r e e f  
I s l a n d s  o f  t h e  C a r i b b e a n .  I n s t e a d ,  t h e  d i s t r i b u t i o n  o f  p e l l c a n u s  
p a r a l l e l s  c l o s e l y  t h e  c o n t o u r s  o f  t h e  c o a s t l i n e  f rom  a p p r o x i m a t e l y  t h e  
M i s s i s s i p p i  D e l t a  r e g i o n  In  t h e  n o r t h  and  e a s t  and  c o n t i n u i n g  w e s t w a rd  and  
s o u t h w a r d  t o  T r i n i d a d ,  S p e c im e n s  were  t a k e n  a t  num erous  p o i n t s  a l o n g  t h e  
c o a s t  and  c o l l e c t i o n  l o c a l i t i e s  i n c l u d e  Texas  and  n o r t h e r n  M ex ico  ( n o t  
Y u c a t a n  P e n i n s u l a ) ,  N i c a r a g u a ,  Panama a n d  C o lo m b ia .  The o c c u r r e n c e  o f  t h i s  
s p e c i e s  d o e s  n o t  c o i n c i d e  w i t h  l i v e  b o t t o m  a r e a s , h u t  r a t h e r ,  t h e  known 
d i s t r i b u t i o n  o f  t h i s  s p e c i e s  c o i n c i d e s  w i t h  mud b o t t o m  h a b i t a t s  f rom t h e  
c e n t r a l  G u l f  o f  Mexico  t o  t h e  i n n e r  s h e l f  a r e a  o f f  e a s t e r n  V e n e z u e l a .
B a t h y m e t r i c  D i s t r i b u t i o n
Svmnhurus  p e l l c a n u s  i n h a b i t s  m o d e r a t e  d e p t h s  ( 2 4 - 1 3 3  m) on  t h e  i n n e r  
c o n t i n e n t a l  s h e l f .  E l e v e n  o f  10 s p e c i m e n s  w e re  c o l l e c t e d  b e t w e e n  52-82  
m e t e r s .  O n ly  one  s p e c i m e n  ( 5 4 . 9  mm SL t a k e n  a t  24 m) o c c u r r e d  s h a l l o w e r  
t h a n  40 m e t e r s .  The d e e p e s t  c o l l e c t i o n s  were  o f  s i n g l e  s p e c i m e n s ,  b o t h  
Im m a tu re ,  a t  110 m ( 4 3 . 8  mm SL) and i l l  m ( 4 4 . 8  nun SL) and  t h r e e  m a t u r e  
s p e c i m e n s  ( 6 4 - 6 9  mm SL) t r a w l e d  from 133 m e t e r s .  O v e r a l l ,  t h e  s p e c i e s  
a p p e a r s  t o  h a v e  a f a i r l y  r e s t r i c t e d  d e p t h  r a n g e  f rom  a p p r o x i m a t e l y  40 -1 4 0  
m e t e r s .
The d e p t h  r a n g e  o f  £ ,  p e l l c a n u s  e n c o m p a s s e s  t h o s e  o f  £ .  p a r v u s  and  S. 
dloimedeanus a n d  I t  i s  t o  b e  e x p e c t e d  In  c o l l e c t i o n s  w i t h  e i t h e r  o f  t h e s e  two 
s p e c i e s .  I t s  b a t h y m e t r i c  r a n g e  g e n e r a l l y  d o e s  n o t  o v e r l a p  t h a t  o f  t h e  
d e e p e r - d w e l l i n g  S.. n l e e r . However ,  two l o t s  c o n t a i n e d  r e p r e s e n t a t i v e s  o f  
b o t h  s p e c i e s .  One l o t  (UMML 30081)  c o n t a i n e d  two s p e c i m e n s  e a c h  o f  £.  p l g e r
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and £, p e l l c a n u s  ( c o l l e c t e d  from 60M a t  OB°N), A s e c o n d  l o t  (UMML 301B1) 
t a k e n  a t  133 m e t e r s  a t  l l ° N  c o n t a i n e d  s i x  sp e c im e n s ,  e v e n l y  d i v i d e d  b e tw e e n  
t h e  two s p e c i e s .
Size and Sexual Haturltv
Svmphurus p e l l c a n u s  i s  a d i m i n u t i v e  s p e c i e s  a t t a i n i n g  maximum l e n g t h s  
o f  o n ly  ab o u t  70 mm SL, I t  I s  p o o r l y  r e p r e s e n t e d  In  c o l l e c t i o n s ,  
u n d o u b te d ly  due t o  I t s  sm a l l  s i z e  and d e p th  o f  o c c u r r e n c e .  There  a r e  no 
a p p a r e n t  s i z e  d i f f e r e n c e s  be tw e en  t h e  s e x e s .  The l a r g e s t  spec im en  examined  
was a  male 69 .2  mm SL; the  l a r g e s t  female  measured  6 5 .4  mm SL, Based on the  
r e p r o d u c t i v e  s t a t e  o f  f e m a le s ,  s e x u a l  m a t u r i t y  o c c u r s  a t  s i z e s  be tw e en  52-58 
mm SL. Females o f  4 4 . 1  and 51 ,6  mm SL had o v a r i e s  j u s t  u n d e r g o i n g  
e l o n g a t i o n ,  E i g h t  f e m a le s  54 ,9  mm SL and l a r g e r  had  o v a r i e s  which c o n t a i n e d  
e i t h e r  r i p e  o r  r i p e n i n g  ova. F i s h e s  under  50 mm SL were  e i t h e r  m ales  or  
immature f e m a le s .  The s m a l l e s t  specimens  i n  t h i s  s t u d y  ( b o th  im m atu re ,  sex 
u n d e te r m in e d )  were t a k e n  in  the  same t r a w l  c o l l e c t i o n  and  measured  2 7.2  and 
42 .1  mm SL, r e s p e c t i v e l y .
L i t t l e  e l s e  i s  known a b o u t  the  e c o lo g y  o f  t h i s  d i m i n u t i v e  f l a t f i s h ,
M a t e r i a l  Examined 19 Spec imens ,  14 Lo t s ,
bSNH 155234; H o lo ty p e  ( 5 0 . 2 ) ;  2 6 ° 4 3 ’N 96°32 'U;  46H; 04 I I  39, USNM 74331;  
F a r a t y p e  ( 6 0 . 7 ) ;  1 0 ° 3 7 ’N 61°42'W; 57M; 03 I I  1884, USNH 155235;  P a r a t y p e  
( 5 8 , fl); 26°34 'N 9 6 ° 3 2 ’W; B2H; 05 I I  39, USNM 113252; ( 5 4 . 4 ) ;  10°37 'N 
6 1 ° 4 2 ' W; 57M; 03 I I  1884.  FMNH 45900;  ( 6 2 . 1 ) ;  20°55 'N B9°15'W; 6QM; 23 X 
53. FHNH 46372;  ( 4 3 . 0 ) ;  1 9 ° 1 6 ’H 9 2 ° 1 4 , U; 40M; 23 V I I I  51,  FMNH 88821;
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( 4 3 . 0 ) ;  2 8 °4 0 'N  0 9 ° 4 2 ’W; 110M; 28 I I I  62.  FMNH 94460 ;  ( 5 7 . 3 ) ;  3 8 ° 5 2 'N  
fl9042*W; 6411; 20 I I I  62 .  UF 15662;  ( 4 4 . 0 ) ;  1 5 ° 4 6 ’tJ aB°10'W; H I M .  UMML 
1328;  ( 4 4 . 1 ) ;  2 9 ° 5 5 ’W 70°20 'W ;  S u r f a c e ;  25 X 56. UMML 26664;  ( 5 4 . 9 ) ;
O9°10'N B 0°03 ' W; 24M; 20 VII  66.  UMML 300B1;  2 ( 2 7 . 2 - 4 2 , 1 ) ;  0 8°5B 'N  76°3 1 'U ;  
60M ; 12 V I I  66 ,  UMML 30181;  3 ( 6 5 , 4 - 6 9 . 2 ) ;  1 1 ° 0 8 - 0 7 , 6 ' N  7 4 ° 1 8 . 1 - 1 9 . 3 ’W;
133M; 31 VII  6 8 .  TCWC 6 2 4 8 , 2 ;  3 ( 5 1 . 6 - 5 9 . 2 ) ;  2 5 ° 0 9 'N  97°03 'W ;  52M; 18 XI 75.
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S v m p h u r u s  m a r a l n a t u s  (Good e a n d  B ean  1 8 8 6 )
( F i g .  44A)
A p h o r l s t U  m s r g l n a t a
Goode a n d  Bean 1806:  154 ( I n  p a r t ) ;  O r i g i n a l  d e s c r i p t i o n ;  G u l f  o f  M e x ic o ,  
o f f  M i s s i s s i p p i ,
Goode a n d  Bean 1895:  459 ( I n  p a r t ) ;  D e s c r i p t i o n  w i t h  f i g u r e  ( F i g .  3 7 6 ) ;  
( b a s e d  on p r e c e d i n g  s p e c i m e n s ) .
Svmohurus m a r e l n a t u s
J o r d a n  and  Goss  1889:  323;  A f t e r  Goode and  Bean.
J o r d a n  a n d  Evermann 1B98: 2 706 ;  A f t e r  Goode a n d  Bean.
Chabanaud 1939: 26; L i s t e d ,  A m e r i c an  A t l a n t i c .
C i n s b u r g  1951:  198;  C o u n t s ,  m e a s u r e m e n t s ,  d i s t r i b u t i o n ,  In  k e y .
B r i g h t  1968:  58;  Four  s p e c i m e n s .  C e n t r a l  G u l f  o f  Mexico ;  5 8 5 - 7 3 2  m e t e r s .
Svmphurus d l o m e d l a n u s  ( n o t  Goode and  Bean)
L ong ley  and  H i l d e b r a n d  1941:  49;  T o r t u g a s , FL.
M i s I d e n t i f i c a t i o n
M e t z e l a a r  1919:  134,  M l s l d e n t i f i c a t i o n  b a s e d  on  s p e c i m e n  o f  £> o m m a s p l l u s .
S tudy  M a t e r i a l : 102 s p e c i m e n s ,  5 6 . 9 - 1 4 6  mm SL. 97 x - r a y e d ,  30 m e a s u r e d
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D i a g n o s i s
The c o m b i n a t i o n  o f  a s l e n d e r  body ,  a 1 - 3 -2  ID p a t t e r n ,  L2 c a u d a l  r a y s ,  
51*56 v e r t e b r a e ,  93-104  d o r s a l  r a y s ,  80-89  a n a l  r a y s ,  a d a r k  brown ca u d a l  
b l o t c h  and b l a c k  p e r i t o n e u m  d i s t i n g u i s h  £ .  t n a r g l n a t u s  from a l l  o t h e r  s p e c i e s  
In  t h e  g e n u s ,  In  i t s  s l e n d e r  body I t  i s  s i m i l a r  t o  o t h e r  s l e n d e r - b o d i e d  
A t l a n t i c  s p e c i e s  I n c l u d i n g  £.. n e b u l o s u s , S. 11p u l a t u s  and £ .  v a n m e l l e a e . I t
i s  r e a d i l y  d i s t i n g u i s h e d  from S. l i p u l a t u s  and £ .  n e b u l o s u s  by I t s  lower 
c a u d a l  r a y  c o u n t  (12 v s .  14 ) ,  ID p a t t e r n  ( 1 - 3 - 2  v s .  1 - 2 - 2 ) ,  g e n e r a l l y  lower 
m e r i a t l c s  ( s e e  T a b l e s  1 0 - 1 6 ) ,  and p i g m e n t a t i o n  (£.. m a r a l n a t u s  has  a da rk  
brown c a u d a l  b l o t c h  which I s  a b s e n t  i n  t h e s e  o t h e r  s p e c i e s ) .  From the  
E a s t e r n  A t l a n t i c  £ ,  v a n m e l l e a e . i t  d i f f e r s  In  ID p a t t e r n  ( 1 - 3 - 2  v s .  1 -2 -2 -  
1 ) ,  l ow er  t o t a l  v e r t e b r a e  ( u s u a l l y  52-54  v s ,  56 -58)  and low er  abdominal  
v e r t e b r a e  c o u n t  (9 v s ,  1 0 ) .  A d d i t i o n a l l y ,  t h e s e  s p e c i e s  d i f f e r  i n  
c o l o r a t i o n  (S.  m a r a l n a t u s  h a s  a d a r k  brown c a u d a l  b l o t c h  which  i s  n o t  
p r e s e n t  I n  £.. v a n n e l l e a e ) .
Svmphurua r a a r E ln a tu s  i s  s i m i l a r  In  m e r l s t i c s  t o  the  s h a l l o w - w a t e r , 
w e s t e r n  A t l a n t i c  t a s s e l l a t u s  and u n d e s c r i b e d  s p e c i e s  D b u t  i s  e a s i l y  
r e c o g n i z e d  by i t s  b l a c k  p e r i t o n e u m  (u n p lg m e n te d  In t h e s e  o t h e r  s p e c i e s ) , 
w e l l  d e v e l o p e d  d e n t i t i o n  on eyed  s i d e  j a w s  ( v s .  a b s e n t  o r  r e d u c e d ) ,  
i n t e r d l g l t a t i o n  p a t t e r n  ( 1 - 3 - 2  v s .  1 -4 -3  o r  1 - 5 - 3 ) ,  and p i g m e n t a t i o n  
p a t t e r n s ;  £„ m a r a l n a t u s  c h a r a c t e r i s t i c a l l y  h a s  a un i fo rm  body c o l o r  w i t h  
o n l y  a s i n g l e  d a r k  brown c a u d a l  b l o t c h  and  no s p o t  on the  opercu lum. In 
c o n t r a s t ,  i n  S.. t e s s e l l a t u s  and  u n d e s c r i b e d  s p e c i e s  D, the  body h a s  we l l  
d e v e l o p e d  c r o s s b a n d s ,  b o t h  s p e c i e s  have a  d a r k  s p o t  on the  t h e  operculum  and 
b o t h  s p e c i e s  l a c k  a d a r k  brown b l o t c h  on t h e  c a u d a l  r e g i o n  o f  t h e  body.
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D e s c r i p t i o n
Svmphurus m a r g lq a tu s  I s  a m e d iu m - s iz e d  t o n g u e f i s h  a t t a i n i n g  maximum 
l e n g t h s  o f  a p p r o x i m a t e l y  150 mm SL, ID p a t t e r n  1 - 3 - 2  ( T a b le  9 ) .  Caudal  
r a y s  12 ( T a b le  10) .  D o r s a l  r ays  93 -104 ,  u s u a l l y  95 -101  ( T a b le  1 1 ) .  Anal  
r a y s  80-89  (T ab le  12) ,  V e r t e b r a e  51 -5 6 ,  u s u a l l y  52-54 ( T a b le  13 ) .  H y p u ra l s  
4 - 5 ,  L o n g i t u d i n a l  s c a l e  rows  86 -99 ,  u s u a l l y  88-96 ( T a b le  1 4 ) ,  S c a l e  rows 
on head  p o s t e r i o r  to  lower  o r b i t  16 -19 ,  u s u a l l y  17-19 ( T a b le  1 5 ) ,  L a t e r a l  
s c a l e  rows 30-37 (T ab le  1 6 ) .  P r o p o r t i o n a l  m e a s u r e m e n ts  a r e  p r e s e n t e d  In  
T a b l e s  42 -43 .
Body r e l a t i v e l y  na r ro w ;  dep th  2 0 . 0 - 3 1 . 5 *  SL; body t a p e r  g r a d u a l .  Depth 
i n c r e a s i n g  w i t h  s i z e ,  l a r g e  a d u l t s  w i t h  d e p t h  r a n g i n g  from 2 8 , 0 - 3 1 , 5 *  SL; 
j u v e n i l e s  w i t h  a much n a r r o w e r  body,  d e p t h s  u s u a l l y  c o m p r i s i n g  l e s s  t h a n  
28.0% SL, Head n e a r l y  a s  lo n g  as  w id e ;  h e a d  l e n g t h  1 2 ,7 - 2 2 .1 %  SL; h e a d  
w id th  14 ,7 -22 .7%  HL. Snout  m o d e r a t e l y  l o n g ,  1 6 , 8 - 3 3 , 1  ML; somewhat  p o i n t e d ;  
c o v e r e d  w i t h  s m a l l  c t e n o i d  s c a l e s .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h e s  
t o  f r o n t  m a r g in  o f  lower e y e .  Eyes r e l a t i v e l y  l a r g e ,  1 2 .5 - 2 4 .8 %  HL; u s u a l l y  
e q u a l  i n  p o s i t i o n .  Eyes w i t h  l a r g e  and  o b v i o u s  l e n s .  Eyes w i t h  4 - 6  s m a l l  
c t e n o i d  s c a l e s  an d o r s a l  s u r f a c e  and u s u a l l y  w i t h  4 - 6  s m a l l  c t e n o i d  s c a l e s  
i n  na r row  i n t e r o r b l t a l  s p a c e .  P u p i l l a r y  ope rc u lum  a b s e n t .  D o r s a l  f i n  
o r i g i n  u s u a l l y  a t  a v e r t i c a l  equa l  t o  m i d - p o i n t  o f  u p p e r  e ye ;  o c c a s i o n a l l y  
o n l y  r e a c h i n g  p o s t e r i o r  m a r g i n  o f  u p p e r  e y e .  No s c a l e s  on b l i n d  s i d e  d o r s a l  
and a n a l  f i n s .
232
Tee th  w e l l - d e v e l o p e d  on b o t h  b l i n d  s i d e  Jaws .  Lower Jaw on o c u l a r  s i d e  
w i t h  c om ple te  row o f  t e e t h ;  u ppe r  j aw  on o c u l a r  s i d e  u s u a l l y  w i t h  s i n g l e  row 
o f  t e e t h  p r e s e n t  on a n t e r i o r  f o u r - f i f t h s  o r  o c c a s i o n a l l y  p r e r a a x i l l a  w i t h  
c o m p l e te  row o f  t e e t h ,
PlEmentation
Eyed s u r f a c e  u s u a l l y  u n i f o r m l y  d a rk  brown,  sometim es  w i t h  y e l l o w i s h  
t i n t ,  w i t h o u t  c r o s s  b a n d i n g .  The most  c o n s i s t e n t  and  o b v i o u s  p i g m e n t a t i o n s  
a r e  t h e  p r e s e n c e  o f  two l o n g i t u d i n a l  b l a c k  s t r e a k s  a t  t h e  b a s e  o f  t h e  d o r s a l
and  a n a l  f i n s  and a  d a r k  brown c a u d a l  b l o t c h ,  r o u g h ly  c i r c u l a r  i n  o u t l i n e
and u s u a l l y  c o v e r i n g  the  e n t i r e  c a u d a l  r e g i o n  o f  t h e  body .  Th i s  c a u d a l  
b l o t c h  e x t e n d s  ov e r  a p p r o x i m a t e l y  10 s c a l e  rows and 1 3 -1 4  r a y s  o f  t h e  d o r s a l
and a n a l  f i n s ,  and somet im es  e x t e n d s  on to  b a s e  o f  c a u d a l  f i n .  O u te r
operculum  n o t  p ig m e n te d  o t h e r  t h a n  g e n e r a l  b a c k g r o u n d  c o l o r .  I n n e r  l i n i n g  
o f  ope rcu lum  and i s t h m u s  n o t  u s u a l l y  p i g m e n te d ,  A m o u s ta c h e  o f  v a r i a b l e  
i n t e n s i t y  u s u a l l y  e v i d e n t  on o c u l a r  s i d e  u p p e r  l i p .  O c c a s i o n a l l y ,  w i t h  
s m a l l  p igm en t  p a t c h ,  o f  v a r i a b l e  i n t e n s i t y ,  a t  b a s e  o f  a n t e r i o r  n o s t r i l .  
B l i n d  s i d e  unp lgm en ted ,  P e r i t o n u m  b l a c k ,  u s u a l l y  showing  t h r o u g h  abdomina l  
w a l l  on b o t h  s i d e s  o f  body.  Anal  s p h i n c t e r  w h i t e .
D orsa l  and a n a l  r a y s ,  i n  r e g i o n  o f  c a u d a l  b l o t c h ,  h e a v i l y  p ig m e n te d  
ov e r  e n t i r e  l e n g t h ;  i n  o t h e r  p a r t s  o f  f i n s ,  r a y s  h e a v i l y  p i g m e n te d  w i t h  da rk  
brown or  b l a c k  p igm en t  o n l y  on p ro x im a l  h a l v e s .  Caudal  f i n  u s u a l l y  h e a v i l y  
p igm e n te d  a lo n g  p r o x im a l  h a l f  o f  f i n ;  d i s t a l  h a l f  w i t h  p igm en t  s i m i l a r  t o  
body in  g e n e r a l  o r  o c c a s i o n a l l y  w i t h o u t  p ig m e n t .
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T a b l e  4 2 .  Summary o f  m e a s u r e m e n t s  f o r  Svmnhurus f n a r g i n a t u s . Measurements ,  
e x c e p t  SL (Ln mm), e x p r e s s e d  a s  t h o u s a n d t h s  o f  s t a n d a r d  l e n g t h .
Chf lT pc te r U F^n£« He an
SL 30 5 6 . 9 - 1 4 6 . 1 1 0 6 .5 I B . 08
BD 30 200-315 2 5 0 .3 27.  14
FDL 30 4 4 -8 1 56 .0 7 ,3 3
PAL 30 182-256 219.  1 1 7 , 4 0
DBL 30 919-956 9 4 4 . 0 7 .3 4
ABL 30 616-846 768 .2 3 4 .2 2
PL 24 4 2 -7 4 5 8 , 0 8 . 2 4
PA 30 27-74 5 2 .9 1 1 .5 0
CFL 25 8 0 - 1 2 5 105 .9 1 1 .4 6
HL 30 127-221 182.1 1 5 . 5 6
HU 30 147-227 191 .2 16, 74
POL 30 99-144 1 1 2 .0 8 . 8 8
SNL 30 30-46 3 7 ,4 4 .  34
UJL 30 32-45 3 8 .5 3 . 4 3
ED 30 2 2 -3 5 2 6 . 8 3. 34
CD 30 28-45 3 5 .8 4 . 9 0
UHL 30 9 0 - 1 3 3 110 .3 11 .86
LHL 30 84-129 97. 1 1 1 ,0 8
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T a b l e  4 3 ,  Summary o f  p r o p o r t i o n a l  m e a s u r e m e n t s  f o r  Svmphurus  n t a r a l n a t u s .
M e as u re m e n ts ,  e x c e p t  HL ( i n  m ) ,  e x p r e s s e d  a s  t h o u s a n d t h s  o f  h e a d  
l e n g t h ,
C h a r a c t e r H Range Mean SD
HL 30 1 1 . 5 - 2 4 . 8 19 , 3 3 . 0 5
HU 30 8 45-1 2 5 0 1 0 5 3 .9 93 ,  26
POL 30 571-002 6 1 7 . 0 4 1 . 5 2
POL 30 251-454 3 0 8 , 4 4 0 .  26
SNL 30 168-331 207 .  2 3 1 .9 1
UJL 30 1BO-331 213 .  6 25 . 77
ED 30 125 248 1 4 8 . 6 22 .98
CD 30 144-256 1 9 7 . 4 3 0 .8 3
LOL 30 2 0 8 - 3 7 2 2 9 0 . 4 36. 30
UOL 30 144-331 2 1 8 . 9 38 .03
LHL 30 4 2 6 - 7 3 6 5 3 6 , 1 67.  76
UHL 30 4 6 8 - 8 1 8 6 0 9 . 5 85 .46
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Geog r a p h i c  D i s t r i b u t i o n  ( F i g .  1 5 . )
Symphurus m a r g j p a t u s  o c c u r s  p r i m a r i l y  Iti d e e p - w a t e r  h a b i t a t s  o f  the  
s o u t h e a s t e r n  c o a s t  o f  t h e  U n i t e d  S t a t e s ,  t h r o u g h o u t  t h e  G u l f  o f  Mexico and 
C a r i b b e a n  Sea. I t  h a s  b e e n  c o l l e c t e d  a l o n g  t h e  N o r th w e s t  A t l a n t i c  
c o n t i n e n t a l  s h e l f  a s  f a r  n o r t h  a s  V i r g i n i a  (36°N) and o f f  s o u t h e r n  New 
J e r s e y  (39°N) ,  b u t  t h e  m a j o r i t y  o f  spe c im ens  have  b e e n  t a k e n  In  more 
s o u t h e r n  w a t e r s .  The s o u t h e r n m o s t  r e c o r d s  f o r  t h i s  s p e c i e s  a r e  f o r  
spe c im en s  c o l l e c t e d  o f f  the  c o a s t  o f  n o r t h e r n  Sou th  America  {7°N).
B a t h y m e t r i c  D i s t r i b u t i o n
T h is  s p e c i e s  I n h a b i t s  deep  o u t e r  c o n t i n e n t a l  s h e l f  and u p p e r  
c o n t i n e n t a l  s l o p e  w a t e r s .  I t  has  b e e n  c o l l e c t e d  a t  d e p t h s  r a n g i n g  from 37- 
750 m (T a b le  4 4 ) .  However , I t s  c e n t e r  o f  abundance  o c c u r s  p r i m a r i l y  be tween  
301-600 m. The m a j o r i t y  o f  spec im ens  ( 7 3 /9 9  o r  74%) were c o l l e c t e d  be tween  
300-500 m. Of 99 s p e c im e n s  w i t h  a v a i l a b l e  d e p t h  i n f o r m a t i o n ,  o n l y  t e n  were 
c o l l e c t e d  a t  d e p th s  s h a l l o w e r  t h a n  300 m. S i n g l e  spe c im ens  were c o l l e c t e d  
a t  each  o f  the  f o l l o w i n g  d e p t h s :  37, 66 ,  and 72 m; w h i l e  t h r e e  a d d i t i o n a l  
spec im ens  c o l l e c t e d  a t  10-11°N and o f f  F l o r i d a  were  t a k e n  a t  45 m. Of the  
r e m a in i n g  f o u r  s p e c im e n s  c o l l e c t e d  s h a l l o w e r  t h a n  300 m, a s i n g l e  spec im en  
was c o l l e c t e d  a t  274 m e t e r s  and t h r e e  were c o l l e c t e d  a t  d e p t h s  o f  289 and 
293 m e t e r s .
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T a b l e  4 4 .  Summary o f  b a t h y m e t r i c  d i s t r i b u t i o n  ( I n  m e t e r s )  f o r  99 
s p e c i m e n s  o f  S. m a r g l n a t u s .
D e p th  <3 7 -72  274 -293  3 0 1 - 4 0 0  4 0 1 - 5 0 0  5 0 1 - 6 0 0  66B 750
N 6 4 52 21 17 2 1
S i z e  a n d  S e x u a l  M a t u r i t y
Svraphurus m a r g l n a t u s  I s  a m e d i u m - s i z e d  t o n g u e f i s h  a t t a i n i n g  maximum 
l e n g t h s  o f  a b o u t  150 mm SL. The l a r g e s t  s p e c i m e n  e x a m i n e d  i n  t h i s  s t u d y  was 
a g r a v i d  f e m a le  m e a s u r i n g  1 4 6 ,1  mm SL. The l a r g e s t  m a le  was somewhat  
s m a l l e r ,  m e a s u r i n g  J u s t  o v e r  130 mm SL.
Of t h e  s p e c i m e n s  e x a m i n e d ,  42 w are  m a l e s ,  46 f e m a l e s  and  14 were 
j u v e n i l e s  ( s e x  u n d e t e r m i n e d ) .  Based  on  r e p r o d u c t i v e  d e v e l o p m e n t  o f  f e m a le s ,  
s e x u a l  m a t u r i t y  o c c u r s  a t  a r e l a t i v e l y  l a r g e  s i z e  i n  S .  m a r g l n a t u s . The 
s m a l l e s t  f e m a l e  w i t h  e l o n g a t e  o v a r i e s  was 7 8 .6  mm SL.  Most  f e m a l e s  be tween  
85 -105  mm SL, a l t h o u g h  h a v i n g  e l o n g a t e  o v a r i e s ,  showed l i t t l e  e v i d e n c e  o f  
r i p e n e d  o v a .  The s m a l l e s t  g r a v i d  f e m a l e  was 8 7 , 5  mna SL,  b u t  t h i s  i s  
a p p a r e n t l y  u n u s u a l  a s  m os t  f e m a l e s  s m a l l e r  t h a n  105 mm SL were n o t  g r a v i d ,  
F e m a le s  l a r g e r  t h a n  105 mm SL were  e i t h e r  g r a v i d ,  o r  h a d  r i p e n i n g  ova 
c l e a r l y  e v i d e n t .
L i t t l e  i s  known c o n c e r n i n g  l i f e  h i s t o r y  a s p e c t s  f o r  t h i s  s p e c i e s .
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M a t e r i a l  Examined
M e asu re d  and  C o u n te d  30 S p e c im e n s ,  24 L o t s .
FMNH 47908 ;  ( 9 5 . 2 ) ;  G u l f  o f  M ex ico ,  u n s p e c i f i e d  l o c a t i o n ;  750M; 1952.  FMNH 
86396 ;  ( 1 3 5 ) ;  07°1Q'N 53°10 'W; 366M; 09 XI 51. FMNH 8 8 0 1 5 ;  2 ( 9 1 . 0 - 9 9 . 0 ) ;  
2 9 ° 1 0 'N  B 7 ° 5 6 ’W; 66BM; 26 VII  62 ,  FMNH 8B817; ( 1 1 4 ) ;  2 9 ° 1 0 ‘N 8 8°10 'W ;  366M; 
07 V I I I  62 .  FMNH 88818 ;  ( 1 0 4 ) ;  2 9 ° 1 4 'N  B 7 ° 4 6 ’W; 406M; 26 X 6 2 .  FMNH 90539;  
( 1 4 6 ) ;  0 7 ° 3 4 'N  54°5Q’W; 366H; 06 XI 5 7 .  MCZ 27967 ;  S y n t y p e ; ( 9 0 . 1 ) ;  20 tl4 2 ,N 
8 B ° 4 0 ’W; 587M. UF/FSU 22224;  ( 5 6 . 9 ) ;  2 9 °2 7 'N  8 7 °2 1 'W .  UMML 10519 ;  ( 0 4 . 9 ) ;  
2 9 ° 4 4 'N  B 0 ° 1 1 1W; 329M; 19 VI 58.  UMML 10590;  2 ( 7 8 . 6 - 6 0 . 5 ) ;  2 9 ° 3 0 ’N 8 0 ° 0 9 'U ;  
348M; 18 V I I I  57 .  UMML 23248;  ( 9 7 . 6 ) ;  0 9 ° 2 8 'N  7 6 ° 2 7 ’W; 531M; 16 V I I  66.
UMML UNCAT OR4860; ( 9 9 . 5 ) ;  11Q0 9 'N  7 4 ° 2 6 'U ;  2S9M; 19 V 6 5 .  UMML UNCAT OR 
5028;  ( 1 2 3 . 8 ) ;  11°30 'N  60°46 'W; 603H. UMML UNCAT OR5101;  2 ( 1 1 2 - 1 1 3 ) ;
2 9 ° 1 4 ’N 8 0 ° 0 5 ’VJ; 375M; 15 XI 64 .  UMML UNCAT OR5105; ( 1 1 4 ) ;  2 9 ° 2 0 'N  80o07'W; 
379H; 16 XI 6 4 .  UMML UNCAT OR.51D6; 2 ( 1 1 0 - 1 1 1 ) ;  2 9 ° 1 6 'N  B0°O6'W; 390M; 16 XI 
64.  UMML UNCAT SB3711; ( 1 0 5 ) ;  2 8 ° 2 1 'N  79°51 'W ;  329M; 26 I 62 ,  USA 4665 ;  
( 9 6 . 8 ) ;  2 4 ° 1 7 . 5 ' N  8 2 ° 5 7 ,5 'W ;  458M; 22 IV 74, USNM 1 5 9236 ;  ( 1 0 8 ) ;  0 7 ° 1 2 'N  
5 3 ° 1 1 ’W; 329M; 0 9 X 1  57,  USNM 186042 ;  2 ( 1 1 6 - 1 1 9 ) ;  2 9 ° 0 5 'N  8 B ° 2 2 fW; 458M; 12 
VI 59 .  USNM UNCAT OR5240; 2 ( 1 1 2 - 1 1 3 ) ;  2 9 ° 3 9 'N  8 0 ° 1 1 ’W; 348M. USNM UNCAT 
OR5690; ( 1 1 4 ) ;  1 2 ° 3 0 ’N 7 2 ° 0 8 ’W; 470M; 10 X 65 .  VIMS 4 302 ;  ( 1 3 1 ) ;  3 6 ° 4 0 . 4 ' N  
74°40 'W; 335M; 08 VI 73 .  VIMS 5510;  ( 1 2 3 ) ;  3 6 ° 3 7 . 5 fN 7 4 ° 4 2 . 7 'W ;  301M; 09 VI 
73.
C oun te d  71 S p e c im e n s ,  51 L o t s ,
AMNH 40249;  ( 1 ) ;  W e s t e r n  A t l a n t i c , u n s p e c i f i e d .  FD N R6751 ;  ( 8 0 . 5 ) ;  2 8 ° l 4 rN 
6 5 ° 4 9 'U :  476M, FMNH 86366 ;  ( 1 0 7 ) ;  2 4 ° 2 6 'N  8 3 ° 2 4 ’ W; 388M; 14 X 59. FMNH
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88820;  ( 1 1 4 ) ;  29°Q0'N 8B°35 'V ;  403M; 24 V I I I  6 2 .  FMNH 88847;  ( 9 7 . 8 ) ;
1 1 ° 3 1 ' N 6 0 ° 5 1 ' W; 448M; 22 IX 64 .  FMNH 94462 ;  ( 1 0 2 ) ;  1 6 ° 4 3 'N  82°44 'W ;  470M; 
16 IX 57 .  FMNH 94468;  6 ( 7 7 . 4 - 9 5 . 1 ) ;  1 6 ° 4 2 'N  82°40 'W ;  549M; 16 IX 57.  FMNH 
94486;  ( 1 0 3 ) ;  2 9 ° 1 1 ’N 88°05 'W ;  476M; 26 V I I I  62 ,  FMNH 90533 ;  ( 9 2 , 8 ) ;
16° 4 2 ' N 8 2 ° 3 0 ' V; 549M; 19 IX 57.  FMNH 90534 ;  ( 9 0 . 6 ) ;  1 6 ° 4 2 'N  82°36 'W ;  549M; 
16 IX 46 .  MCZ 51900;  ( 9 5 , 9 ) ;  2 7 ° 4 5 'N  9 1 ° l 8 ' 3 0 nW; 549M, MCZ 58657 ;  ( 9 1 . 0 ) ;  
L l ° 3 6 ‘N 62°40 'W ;  72M; 19 IV 60.  SHML DEL 7 4 - 8 ;  ( 1 2 6 ) ;  3 9 ° 1 1 'N  72°27 'W; 19
V I I I  74.  TCWC 3 9 5 6 .1 ;  2 ( 8 7 . 5 - 9 5 . 7 ) ;  2 9 ° 2 7 ’N 86°45 'W ;  384M; 04 V I I I  68.
TCWC 6 1 8 7 . 7 ;  ( 1 1 8 ) ;  2 9 ° 0 7 ’N 88°18 'W ;  476M; 15 X 69 .  TCWC 6 1 8 7 . 8 ;  ( 1 ) ;  
29 °0 7 'N  8 8 ° 1 8 'U ;  476M; 15 X 69 .  TU 11024;  ( 9 7 . 2 ) ;  240 l 9 ' N  8 3 ° 2 0 ‘W; 329M; 14
IV 54,  UF 33869;  2 ( 9 1 . 1 - 9 3 . 6 ) ;  2 8 ° 2 3 'N  7 9 °4 9 'U ;  342M; 13 VI 61 .  UF 33894; 
( 9 2 . 7 ) ;  1 1 ° 2 6 ’N 73°41 'W; 403M. UF 4 1 1 6 4 ;  ( 1 2 7 ) ;  29°2G 1N 8 0 ° 0 5 . 9 ’W; 320M; 30
V 84 .  UF 44377 ;  2 ( 1 2 1 - 1 3 3 ) ;  2 9 ° 0 9 . 2 0 ' N  8 8 ° 0 9 . 8 0 ' V ;  467M; 13 XI 84 .  UF 
44394 ;  ( 1 1 7 ) ;  2901 9 , 3 9 'N  8 0 ° 2 9 . 7 1 ’W; 549M; 26 I I I  85 .  UMML 10565;  ( 1 ) ;  
27 °2 9 'N  78°58 'W; 366H; 02 IT 57.  UMML 10569;  ( 9 7 . 1 ) ;  2 9 ° 1 5 ‘N 80°05 'W; 384M; 
31 V 57,  UMML 10587;  ( 7 2 . 1 ) ;  2 S ° 3 6 ’N 79°54 'W; 403M; 30 V I I  57.
UMML 10589;  ( 1 0 1 ) ;  2 9 ° 4 8 'N  8 0 ° 1 2 'U ;  384M; 14 V I I I  57 .  UMML 17440;  (1 0 4 ) ;  
2 4 °5 0 'N  80°37 'W ;  37M; 14 IV 65 .  UMML 20536 ;  ( 5 8 . 7 ) ;  2 7 ° 0 2 'N  79°49 'W; 501H; 
16 VII  65 .  UMML 20569;  ( 8 0 . 1 ) ;  2 7 ° 1 8 'N  7 9 ° 4 9 ' t f ;  324H; 16 VII  65 .  UMML 
30106;  ( 3 ) ;  1D°32'N 7 5 ° 3 5 rU; 45M; 01 V I I I  68,  UMML UNCAT OR3653; (1 0 9 ) ;  
2 9 ° 1 2 'N  87°52 'W ;  531M; 25 VII  62,  UMML UNCAT OR4860;  ( 1 0 8 ) ;  1 1 ° 0 9 'N  
7 4 ° 2 6 ’W; 2B9M; 19 V 65 .  UMML UNCAT OR5030; ( 1 1 7 ) ;  1 1 ° 0 9 'N  6 0 ° 5 5 ’W; 66M; 22
IX 64.  UMML UNCAT 0R5092 ; ( 1 0 9 ) ;  290 3 1 'N  80°09 'W ;  340M; 14 XI 6 4 .  UMML 
UNCAT QR5D93; ( 2 ) ;  2 9 ° 3 1 'N  80°Q 9 ’W; 384M; 14 XI 64 ,  UMML UNCAT OR5097;
( 1 1 3 ) ;  2 9 ° 2 1 rN 8 0 ° 0 6 ’tf; 379M. UMML UNCAT OR5113; 6 ( 1 0 6 - 1 1 6 ) ;  2 9 ° 2 1 ’N
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80O0 6 ' t f ;  390M; 17 XI 64 .  UMttL UNCAT SB1611; ( 9 6 . 4 ) ;  2 9 °0 6 'N  80°00 'U ;  360M; 
26 I 60 .  UMHL UNCAT SB3711; 4 ( 9 2 . 7 - 1 0 2 ) ;  2 8 ° 2 1 'N  79°51 'W; 329M; 26 I 62. 
UMHL UNCAT SB3752; ( 9 0 , 7 ) ;  2 9 °5 7 'N  B0°10 'V ;  293M; 22 I I  62 .  UHML UNCAT 
SB4225; ( 1 0 6 ) ;  2 9 °1 7 'N  80°04 'W; 403M; 24 V I I I  62 .  UNC 12175;  (1 2 0 ) ;  3 1 °5 8 ‘N 
79°08 'W; 366M. UNC 12179 ;  ( 1 2 6 ) ;  2 8 °0 2 'N  79°50 'W; 329M; 31 I 57. USNM 
108416;  ( 7 1 . 5 ) ;  1 8 ° 3 2 'N  6 6 ° 2 1 ' W; 476H. USNM 131634 ;  Sy n ty p e ;  (1 0 5 ) ;
2 9 ° 0 3 ' 15 "N 88°16W; 593H. USNM 159607;  ( 1 2 3 ) ;  0 7 ° 3 6 'N  5 4 ° 4 2 ' t t ;  412M; 07 XI 
57.  USNH 159891;  ( 1 ) ;  2 9 ° 0 6 ’N 86°19 'W ;  476H. USNM 236603;  ( 1 0 7 ) ;  29°14 'N 
8 0 ° 0 5 ’H; 357M; 29 XI 65 .  USNM 236609;  2 ( 1 0 7 - 1 1 5 ) ;  2 9 ° 3 9 ’N 80°11 'W; 348M; 10 
I I  6 5 .  USNH UNCAT OR5241; ( 1 0 0 ) ;  2 9 °0 3 'N  80°00 'W; 348H. USNM UNCAT OR57S2; 
( 2 ) ;  2 4 ° 2 7 'N  B3°32'W; 512H.
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Svmphurus  p l f i e r  (Goode a n d  Bean 188 6)
( F i g .  44B)
D e e p w a t e r  T o n g u e f l s h
Aphor f s U a  Pi&1TP
Goode and Bean 1.8 86; 154;  ( O r i g i n a l  d e s c r i p t i o n ,  In  p a r t ;  s p e c im e n s  o f  more 
t h a n  one s p e c i e s  i n  o r i g i n a l  a c c o u n t ) .
Goode and Bean 1095; 460 ( I n  p a r t ) ;  D e s c r i p t i o n  and f i g u r e ,  b a s e d  on 
specimens  i n  p r e v i o u s  c i t a t i o n .
C o c k e r e l l  1912: 172;  B r i e f  d i s c u s s i o n  and f i g u r e  (48)  o f  s c a l e  t y p e .
Svmphurus c i g e r
J o r d a n  and Goss 1889:  326;  ( a f t e r  Goode and B e a n ) .
J o r d a n  and Evermann 1898:  2705.  ( a f t e r  Goode and  Bean) .
Chabanaud 1939: 26 ;  C a r i b b e a n  Sea ,  l i s t e d  457 m.
G insbu rg  1951: 197 ( i n  p a r t ,  s p e c i m e n s  o f  more than  one s p e c i e s  i n
r e d e s c r i p t i o n ) ;  R e d e s c r i p t i o n ,  d e s i g n a t i o n  o f  l e c t o t y p e  (MCZ 27965) ,
Svmphurus mas U l u s  ( n o t  Goode and  Bean)
Longley  and H i l d e b r a n d  1941:  50; L i s t e d ,  T o r t u g a s ,  FL,
Holo type  HCZ 27965;  (84.6nun);  S t .  K i t t s ,  W1; 458M.
Study  M a t e r i a l :  174 s p e c i m e n s ,  2 7 , 3 - 1 2 7  nun SL. 144 x - r a y e d ,  33 m easu red .
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Remarks
Among t h e  se v en  spe c im ens  ( h o l o t y p e  and s i x  p a r a t y p e s )  i n c l u d e d  i n  the  
t y p e  s e r i e s  o f  A p h o r l s t l a  p l p r a  Goode and  Bean 1886 a r e  s p e c im e n s  o f  a t  
L e a s t  two s p e c i e s  ( Svraphutus p a r v u s  and o i g e r ) . A d d i t i o n a l l y ,  among n o n ­
t y p e  m a t e r i a l  l i s t e d  i n  t h e  o r i g i n a l  d e s c r i p t i o n ,  Goode and  Bean I n c l u d e d
spe c im ens  o f  a t h i r d  s p e c i e s ,  £ .  m i n o r . The p r e s e n t  s t a t u s  and even  the
e x i s t e n c e  o f  t h i s  m a t e r i a l  o t h e r  t h a n  t h e  h o l o t y p e  I s  somewhat  c o n f u s i n g .
The d i s c u s s i o n  be low a t t e m p t s  t o  e x p l a i n  t h e  h i s t o r y  and  p r e s e n t  s t a t u s  o f  
t h e  s e v en  spe c im ens  fo rm in g  t h e  o r i g i n a l  t y p e  s e r i e s  o f  A- p l g r a  and the  
a d d i t i o n a l  n o n - t y p e  m a t e r i a l  l i s t e d  In t h e  o r i g i n a l  d e s c r i p t i o n .
I n  G i n s b u r g ' s  1951 r e v i s i o n  o f  w e s t e r n  A t l a n t i c  t o n g u e f i s h e s , he s t a t e d  
t h a t  he was u n s u r e  from th e  o r i g i n a l  d e s c r i p t i o n  o f  A- P l p r a  w h ich ,  I f  any,  
o f  the  sp e c im en s  from t h e  o r i g i n a l  d e s c r i p t i o n  was t h e  h o l o t y p e .  G lnsbu rg  
(1951:  197) d e s i g n a t e d  the  s p e c im en  from B la k e  S t a t i o n  XXIII  (now MCZ 27965) 
a s  t h e  l e c t o t y p e .  T h i s  d e s i g n a t i o n  was u n n e c e s s a r y ,  how ever ,  b e c a u s e  Goode 
and  Bean ( p .  154) c l e a r l y  d e s i g n a t e d  th e  spec im en  from Blake  S t a t i o n  XXIII 
a s  t h e  p r i m a r y  ty p e  and  l i s t e d  t h e  o t h e r  spe c im ens  ( f rom  A ^ a t r o s s  S t a t i o n  
2318 and 2405) as  p a r a t y p e s .  I t  i s  i m p o r t a n t  t o  p o i n t  t h i s  o u t  be c ause
s t u d y  o f  a l l  p r e s e n t l y  a v a i l a b l e  spe c im ens  b e l i e v e d  t o  form t h e  b a s i s  o f  the
o r i g i n a l  d e s c r i p t i o n  r e v e a l s  t h a t  the  o n l y  a c t u a l  s p e c i m e n  o f  £ .  p l e e r  i s  
t h e  h o l o t y p e  c o l l e c t e d  a t  B la ke  S t a t i o n  >0(111. A l l  o t h e r  r e m a i n i n g  
s pe c im ens  a r e  e i t h e r  p a r v u s  o r  S.. m i n o r ,
Both G l n s b u rg  (195L) and I have  b e e n  u n a b le  t o  l o c a t e  a l l  o f  the  
spec im ens  I n c l u d e d  i n  t h e  o r i g i n a l  d e s c r i p t i o n  o f  A- o i p r a . The d i f f i c u l t y  
w i t h  t r a c i n g  t h e  w h e r e a b o u t s  o f  t h i s  m a t e r i a l  I s  c a u s e d  by two f a c t o r s .
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F i r s t ,  Goode e n d  Bean d i d  n o t  l i s t  museum numbers  f o r  any specimens  
c o m p r i s i n g  t h e  o r i g i n a l  d e s c r i p t i o n ,  b u t  r a t h e r ,  t h e y  l i s t e d  spe c im ens  on ly  
by  S t a t i o n  Number ( t h e  A l b a t r o s s  o r  t h e  B l a k e ) . A l th o u g h  some t o n g u e f l s h e s  
f rom  t h e s e  s t a t i o n s  c a n  p r e s e n t l y  be l o c a t e d ,  one c a n  n o t  be c o m p l e t e l y  
c e r t a i n  t h a t  t h e s e  a r e  t h e  a c t u a l  s p e c i m e n s  u s e d  I n  Goode and B e a n ' s  
o r i g i n a l  d e s c r i p t i o n .  The i n a b i l i t y  t o  i d e n t i f y  I n d i v i d u a l  s p e c im en s ,  o t h e r  
t h a n  t h e  h o l o t y p e ,  i n c l u d e d  i n  t h e  o r i g i n a l  d e s c r i p t i o n  o f  ft, p l g r a  has
c a u s e d  c o n f u s i o n  r e g a r d i n g  t h e  f a t e  and  w h e r e a b o u t s  o f  a l l  o r i g i n a l
m a t e r i a l .  The s e c o n d  d i f f i c u l t y  w i t h  l o c a t i n g  s p e c im e n s  c o m p r i s i n g  th e  
o r i g i n a l  a c c o u n t  o f  p i g r a  I s  t h a t  Goode and  Bean d i d  n o t  p r o v i d e  the  
a c t u a l  number  o f  s p e c i m e n s  t h a t  w ere  e x a m in ed  from e a c h  s t a t i o n ,  There i s  
now some c o n f u s i o n  r e g a r d i n g  t h e  number  o f  spec im ens  c o l l e c t e d  a t  A l b a t r o s s  
s t a t i o n  2318 ( d i s c u s s e d  i n  g r e a t e r  d e t a i l  b e lo w ) .
I n  h i s  1951 r e v i s i o n ,  G t n s b u r g  was  u n s u r e  t h a t  spe c im ens  from A l b a t r o s s  
S t a t i o n  231B t h a t  h e  e x a m in ed  were t h e  a c t u a l  ones  s t u d i e d  by Goode and Bean
I n  t h e  o r i g i n a l  t r e a t m e n t  o f  p i e r a . Under  the  m a t e r i a l  examined  s e c t i o n
f o r  p l g e r . G l n s b u r g  s t a t e d  t h a t  h e  was a b l e  t o  l o c a t e  s i x  spec im ens  from 
A l b a t r o s s  S t a t i o n  2318 b u t  was u n a b l e  t o  l o c a t e  any spec im ens  from A l b a t r o s s  
S t a t i o n s  2405 ( tw o  s p e c i m e n s )  and  2425 (unknown number o f  s p e c i m e n s ) .  
R e g a r d i n g  s p e c i m e n s  f rom  A l b a t r o s s  S t a t i o n  2318, I t  I s  I n t e r e s t i n g  to  n o t e  
t h a t  G l n s b u r g  l i s t e d  n o t  f o u r  s p e c i m e n s  a s  was done by Goode and  Bean In the  
o r i g i n a l  d e s c r i p t i o n ,  b u t  i n s t e a d  l i s t e d  s i x  s p e c im e n s  from t h i s  s t a t i o n .  
A p p a r e n t l y  G l n s b u r g  was u na w a re  o f  d i f f e r e n c e s  In spe c im en  number be tw een  
h i s  a c c o u n t  a n d  t h a t  o f  Goode a n d  B e a n ' s  d e s c r i p t i o n ,  a s  he f a i l e d  t o  
a d d r e s s  t h i s  In  h i s  s t u d y .
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1 have a t t e m p t e d  to  l o c a t e  a l l  s i x  p a r a t y p e a  o f  A. p i g r a  and a l s o  to  
f i n d  o u t  why t h e r e  i s  a d i s c r e p a n c y  i n  t h e  number o f  s p e c i m e n s  r e p o r t e d  from 
A l b a t r o s s  2318 be tw e en  Goode and  B e a n ' s  work  and G l n s b u r g ' s  s t u d y .  A check  
o f  a l l  a v a i l a b l e  f i e l d  d a t a  now I n c l u d e d  w i t h  the  s ix:  s p e c i m e n s  from S t a t i o n  
2 318 ( a l l  h o u s e d  a t  t h e  USNH) r e v e a l s  t h a t  a l l  j a r  l a b e l s  and  museum 
r e  Si  s t e r s  l i s t  d a t a  o n ly  f o r  A l b a t r o s s  S t a t i o n  2318. I t  i s  p o s s i b l e  t h a t  
s t a t i o n  d a t a  p r e s e n t l y  l i s t e d  w i t h  a l l  s i x  sp e c im e n s  I s  c o r r e c t .  T h i s  would 
i n d i c a t e  t h a t  Goode and  Bean e i t h e r  e r r e d  i n  l i s t i n g  o n l y  f o u r  ( i n s t e a d  o f  
s i x )  spec imens  f rom  t h i s  s t a t i o n  ( n o t  l i k e l y )  , o r  t h a t  t h e r e  were two 
a d d i t i o n a l  s p e c i m e n s  c o l l e c t e d  a t  t h i s  s t a t i o n  t h a t  were  n o t  i n c l u d e d  in  the 
o r i g i n a l  d e s c r i p t i o n  ( p o s s i b l e ) .  However , I f  the  number  o f  spec im ens  (4) 
r e p o r t e d  from A l b a t r o s s  S t a t i o n  2318 i n  Goode and B e a n ' s  a c c o u n t  i s  c o r r e c t  
and t h e s e  a u t h o r s  u s e d  a l l  a v a i l a b l e  m a t e r i a l ,  t h e n  i t  would a p p e a r  t h a t  
I n f o r m a t i o n  r e g a r d i n g  s t a t i o n  d a t a  f o r  two o f  the  s i x  s p e c i m e n s  p r e s e n t l y  
H a t e d  from A l b a t r o s s  S t a t i o n  2316 h a s  b e e n  l o s t  o r  t r a n s p o s e d  somet ime in  
t h e i r  h i s t o r y  p r i o r  t o  e x a m i n a t i o n  by G l n s b u r g .  I n  a n  e f f o r t  t o  r e t r a c e  the  
h i s t o r y  o f  t h e s e  spec im ens  p r i o r  t o  t h e i r  i n c l u s i o n  i n t o  the  h o l d i n g s  o f  the  
USNH, I have c h e c k e d  b o t h  t h e  museum r e g i s t e r s  and t h e  c a t a l o g u e  o f  t h e  
Bureau o f  Commercia l  F i s h e r i e s  a t  t h e  USNH f o r  a d d i t i o n a l  c o l l e c t i o n  d a t a .  
T h i s  e f f o r t  u n c o v e r e d  no a d d i t i o n a l  i n f o r m a t i o n .  S e c o n d l y ,  I s o u g h t  
i n f o r m a t i o n  r e g a r d i n g  t r a n s f e r  o f  t h e s e  s p e c i m e n s  from t h e  Bureau of  
Commercial  F i s h e r i e s  t o  the USNM t h r o u g h  a c c e s s i o n  f i l e s  o f  t h e  USNH. T h i s  
e f f o r t  was a l s o  u n s u c c e s s f u l  p r i m a r i l y  b e c a u s e  no a c c e s s i o n  n u m b er ( s )  were 
l i s t e d  f o r  any o f  the  s i x  s p e c i m e n s .  A d d i t i o n a l  s e a r c h e s  t h r o u g h  a c c e s s i o n  
l i s t s  o f  o t h e r  A l b a t r o s s  m a t e r i a l  t r a n s f e r r e d  from t h e  B ureau  o f  Commercial
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F i s h e r i e s  t o  t h e  USNM p r o v i d e d  no I n f o r m a t i o n  c o n c e r n i n g  t r a n s f e r  o f  t h e s e  
p a r t i c u l a r  s p e c i m e n s ,  T h e r e f o r e ,  I am u n a b l e  t o  u n e q u i v o c a l l y  d e m o n s t r a t e  
t h a t  t h e  d i s c u s s i o n  p r e s e n t e d  be lo w  r e g a r d i n g  t h e  h i s t o r y  o f  t h e  p a r a t y p e  
m a t e r i a l  f o r  ft. p j g p p  i s  a c t u a l l y  c o r r e c t .  However ,  one  p o s s i b l e  
e x p l a n a t i o n  I s  o f f e r e d  t o  i d e n t i f y  t h e  s t a t u s  o f  a l l  o r i g i n a l  t y p e s  o f  ft. 
p i g r a  a n d  a l s o  an  e x p l a n a t i o n  i s  p r o v i d e d  f o r  t h e  d i s c r e p a n c y  In  t h e  number 
o f  s p e c i m e n s  r e p o r t e d  from A l b a t r o s s  S t a t i o n  2318 b e t w e e n  t h e  o r i g i n a l  
a c c o u n t  o f  Goode a n d  Bean and  t h e  l a t e r  r e v i s i o n  by  G i n s b u r g .
The p r e s e n t  f a t e  and  s t a t u s  o f  a l l  m a t e r i a l  u s e d  i n  t h e  o r i g i n a l  
d e s c r i p t i o n  o f  ft,  p i g r a  i s  a s  f o l l o w s :  one s p e c i m e n  f rom  B la k e  S t a t i o n  
X X i l l ,  now c a t a l o g u e d  a s  MCZ 2 7965,  I s  t h e  h o l o t y p e  o f  ft. n i g r a : f o u r  
s p e c i m e n s  from A l b a t r o s s  S t a t i o n  2318 ( o r i g i n a l l y  p a r a t y p e s  o f  ft, p i e r a  and 
now I n c l u d e d  a s  p a r a t y p e s  o f  £ ,  p a r v u s ) a r e  now c a t a l o g u e d  a s  USNM 74330 ,  
84991 a n d  152733 ( b u t  s e e  b e l o w ) ; two s p e c i m e n s  f rom  A l b a t r o s s  2405 
( p a r a t y p e s  o f  ft. p i g r a 1 o f  u n s u r e  l o c a t i o n  and  museum number  ( s e e  b e l o w ) ;  
a d d i t i o n a l  m a t e r i a l  f rom A ^b f l tp o s s  S t a t i o n s  2374 (now a s s i g n e d  a s  USNM 
131293 ;  n o n - t y p e  s t a t u s  f o r  ft, p i g r a  b u t  I n c l u d e d  I n  G i n s b u r g ' s  p a r a t y p e  
m a t e r i a l  f o r  S, m i n o r ) and  A l b a t r o s s  2425 ( o f  u n s u r e  i d e n t i t y ,  w h e r e a b o u t s  
o r  museum number ,  b u t  o f  n o n - t y p e  s t a t u s  f o r  ft. p i g r a ) .
The s i x  s p e c i m e n s  l i s t e d  by  G l n s b u r g  and  s u p p o s e d l y  c o l l e c t e d  from 
A l b a t r o s s  S t a t i o n  2318 a r e  now a s s i g n e d  t h e  f o l l o w i n g  museum num bers :  f o u r  
a r e  a s s i g n e d  USNM 74330 ( t h r e e  o f  w h ic h  G l n s b u r g  d e s i g n a t e d  a s  p a r a t y p e s  of  
p a r v u s , t h e  f o u r t h  was o u t  on  l o a n  a t  t h e  t i m e  t o  P. C habanaud  o f  t h e  
P a r i s  Museum and  was n o t  l i s t e d  a s  a p a r a t y p e  o f  £ .  p a r v u s ) : t h e  r e m a i n i n g  
two s p e c i m e n s  a l s o  c o m p r i s e  p a r t  o f  t h e  t y p e  s e r i e s  o f  £ .  p a r v u s , T h e s e
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tw o ,  now a s s i g n e d  USNH 84491 ( t h e  h o l o t y p e  o f  £.  p a r v u s ) and USNM 152733 (a 
p a r a t y p e  o f  £ ,  p a r v u s  ) .  were o r i g i n a l l y  c o n t a i n e d  In  t h e  same j a r  ( i n d i c a t e d  
I n  b o t h  museum c a t a l o g u i n g  r e c o r d s  and  on  j a r  l a b e l s )  . I b e l i e v e  t h e s e  l a s t  
two s p e c i m e n s  (USNM B4491 and  152733)  a r e  a c t u a l l y  t h e  two spec im ens  from 
A l b a t r o s s  S t a t i o n  2405 l i s t e d  I n  Goode and  B ean’s a c c o u n t .  I f  t h i s  I s  
c o r r e c t ,  t h e n  t o g e t h e r  w i t h  t h e  o t h e r  f o u r  spec imens  l i s t e d  above (USNM 
74330 )  would  a c c o u n t  f o r  t h e  s i x  o r i g i n a l  p a r a t y p e s  o f  p i g r a .
I f  USNM B4491 ( t h e  h o l o t y p e  o f  p a r v u s ) and USNH 152733 (a p a r a t y p e  
o f  £ .  p a r v u a ) a r e  i n d e e d  t h e  a c t u a l  s p e c i m e n s  from A l b a t r o s s  S t a t i o n  2405 
I n c l u d e d  I n  Goode and  B e a n ' s  p i g r a . t h e n  the  type  l o c a l i t y  and c o l l e c t i o n  
i n f o r m a t i o n  o f  £ .  p a r v u s  c h a n g e s  from A l b a t r o s s  S t a t i o n  2318 ( 2 4 ° 2 5 , 45" 
81°46 'W ;  45 f ra s ; 15 I 1885)  t o  A l b a t r o s s  S t a t i o n  2405 (28°45 'N S5°02'W;
3Gfras; 15 111 1 8 8 5 ) .
The f a t e  and  s t a t u s  o f  t h e  r e m a i n i n g  m a t e r i a l  l i s t e d  in the  o r i g i n a l  
d e s c r i p t i o n  o f  £ r p i g r a  I s  a s  f o l l o w s .  Spec imens f rom  A l b a t r o s s  S t a t i o n  
2374 ( n o t  d e s i g n a t e d  t y p e  s t a t u s  by Goode and Bean) a r e  now p a r a t y p e s  o f  S. 
m i n o r  G l n s b u r g  (1951)  and  a r e  a s s i g n e d  USNM 131590, The whereabou ts  o f  
s p e c i m e n s  f rom  A l b a t r o s s  S t a t i o n  2425 a r e  unknown. B o th  Glnsburg and  I 
t r i e d  u n s u c c e s s f u l l y  t o  l o c a t e  t h e s e  s p e c i m e n s .  T h i s  l o t  (unknown number o f  
s p e c i m e n s ) ,  a l t h o u g h  I n c l u d e d  i n  t h e  o r i g i n a l  d e s c r i p t i o n  of g.  p i p r a . d id  
n o t  c o m p r i s e  p a r t  o f  t h e  t y p e  s e r i e s .
I n  t h e  r e d e s c r i p t i o n  o f  p i  g e r  I n  h i s  r e v i s i o n  o f  w e s t e rn  A t l a n t i c  
t o n g u e f l s h e s , G l n s b u r g  (1951 )  i n c l u d e d  sp e c im e n s  o f  two s p e c i e s  in  h i s  
c o u n t s  and  m e a s u r e m e n t s .  He i n c l u d e d  t h r e e  l o t s  o f  S.. p l g e r . MCZ 27965 ( th e  
h o l o t y p e ) ,  USNH 117186 (one  s p e c i m e n )  and  USNM 17287 ( two specimens)  o f  £,
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p i p e r . However ,  among t h e  o t h e r  m a t e r i a l  he  L i s t e d  a r e  two USNM l o t s  
(153099 o f f  Sombrero L i g h t ,  FL a n d  153089 o f f  Palm Beach,  FL) b o t h  o f  which 
a r e  S. p u s l l l u s .
The r e p o r t  o f  £ .  p l g e r  f r o m  F r e e m o n t , Texas by  Baughman (1950)  i s  b a s e d  
on  a m i s i d e n t i f i c a t i o n . T h i s  s p e c im e n  (CAS-SU 40556)  l a  a c t u a l l y  S'  
c l v l t a t l u f f l .
D i a g n o s i s
A m e d i u m - s l i e d , d e e p - w a t e r  t o n g u e f i s h  w i t h  a 1 - 3 - 2  ID p a t t e r n ,  12 
c a u d a l  r a y s ,  5 h y p u r a l s ,  b l a c k  p e r i t o n e u m  a n d  r e l a t i v e l y  wide body .
T h i s  s p e c i e s  l a  o n l y  one o f  t h r e e  s p e c i e s  ( t h e  w e s t e r n  A t l a n t i c  
m a i a l n a t u s  and  the  e a s t e r n  p a c i f i c  S. r a l c r o i e n l s  a r e  t h e  o t h e r s )  i n  the  
genus  w i t h  a 1 -3 -2  ID p a t t e r n ,  12 c a u d a l  r a y s  and f i v e  h y p u r a l s .  Syrnphurus 
p j g e r  i s  r e a d i l y  d i s t i n g u i s h e d  from m a r g l n a t u s  and  g.  m i c r o l e p i s  by i t s  
much lower  a n d  n o n - o v e r l a p p i n g  m e r i s t l c s .  Compared w i t h  £. p i a r g i n a t u s . t h e  
m e r i a t i c s  f o r  £ ,  p f g e r  a r e  l o w e r  ( v e r t e b r a e  47-49 v s .  51-54 i n  S. 
m a r g l n a t u s : d o r s a l  r a y s  60-88 v s ,  93 -104 ;  a n a l  r a y s  67-75 v s .  8 0 - 8 9 ) .  
A d d i t i o n a l l y ,  t h e s e  s p e c i e s  d i f f e r  In body  shape  ( £ .  m a r E i n a t u s  h a s  a more 
e l o n g a t e  body w i t h  a r e l a t i v e l y  na r row  h e a d  v s .  a w ide  body a n d  wide h e a d  in  
£ .  D i a e r i . The s p e c i e s  a l s o  d i f f e r  i n  p i g m e n t a t i o n  (£ .  p i p e r  l a c k s  the  
c a u d a l  b l o t c h  c h a r a c t e r i s t i c  o f  m a r p i n a t u s ) . Svrnnhurus m l c r o l e p l s  i s  
e v e n  more d i s t i n c t i v e  and  d i f f e r s  i n  I t s  much h i g h e r  m e r i s t l c s  ( v e r t e b r a e  
5 7 -58 ;  d o r s a l  r a y s  1 0 6 -1 0 9 ;  a n a l  r a y s  9 2 - 9 4 )  when com pared  to  £ .  p l g e r .
When com pared  t o  o t h e r  A t l a n t i c  s p e c i e s  w i t h  a 1 - 3 - 2  ID p a t t e r n ,  3. 
p i g e r  I s  s i m i l a r  i n  m e r i s t l c s  t o  £ .  p u s  U l u s . £.  n i p r e s c e n a . a n d  o v e r l a p s
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c o u n t s  f o r  £ .  r h v t l a m a  a s  w e l l .  I t  I s  r e a d i l y  d i s t i n g u i s h e d  f rom  
n l g r e s c e n a  a n d  £ .  p u s  1H u b  by  h y p u r a l  c o u n t  (5 v s .  4 )  and  by  i t s  much L a r g e r  
s c a l e s  ( 6 2 - 7 5  rows v s .  72 -91  i n  t h e s e  o t h e r  s p e c i e s ) .  I t s  s i m i l a r i t i e s  w i t h  
£ ,  r h v t l f l tn a  a r e  o n l y  s u p e r f i c i a l .  I t  d i f f e r s  f rom t h i s  s p e c i e s  i n  many 
c h a r a c t e s  among t h e  m os t  o b v i o u s  a r e  p e r i t o n e u m  c o l o r  ( b l a c k  v s .  u n p l g m e n t e d  
i n  £ .  r h v t l s m a ) . s c a l e  c o u n t s  ( 6 2 - 7 5  v s .  9 1 - 9 7 )  and  body s i z e  (130 v s .  45 mm 
SL) .
Svmphurus  p l g e r  o v e r l a p s  m e r l s t i c  c o u n t s  o f  t h e  S o u th  A t l a n t i c  £ ,  
t r e w a v a s a e  b u t  i s  r e a d i l y  s e p a r a t e d  from t h i s  s p e c i e s  by d i f f e r e n c e s  i n  ID 
p a t t e r n  ( 1 - 3 - 2  v s .  1 - 3 - 3 ) ,  c a u d a l  r a y  c o u n t  (12 v s .  10) and  p e r i t o n e u m  c o l o r  
( b l a c k  v s .  u n p l g m e n t e d ) .
M e r i s t l c s  o f  S.. p l g e f  o v e r l a p  t h o s e  f o r  f o u r  s p e c i e s  p o s s e s s i n g  t h e  1- 
4-3 ID p a t t e r n  ( £ .  c l v i t a t i u m . £ .  d i o m e d e a n u s . £ .  p U t l u s a  a n d  S. 
u r o s o i l u s ) .  I t  d i f f e r s  f rom  a l l  o f  t h e s e  s p e c i e s  i n  ID p a t t e r n  ( 1 - 3 - 2  v s .  
1 - 4 - 3 )  a n d  p e r i t o n e u m  c o l o r  ( b l a c k  v s .  u n p l g m e n t e d ) .  I t  c a n  f u r t h e r  be 
d i s t i n g u i s h e d  f rom  a l l  o f  t h e s e  s p e c i e s  e x c e p t  £ .  c i v i t a t l u m  by c a u d a l  r a y  
c o u n t  (1 2  v s ,  11 I n  £ .  u r p g p l j u p  and  10 i n  £ ,  d iom e d e an u s  a n d  £ ,  p l a g i u s a ) .
I t  a l s o  d i f f e r s  f rom  a l l  o f  t h e s e  s p e c i e s  i n  modal  c o u n t s  o f  s c a l e s  ( l o w e r  
In  £ .  n i c e r ) .
D e s c r i p t i o n
A m e d i u m - s i z e d  Svmphurus  a t t a i n i n g  maximum a d u l t  l e n g t h s  o f  
a p p r o x i m a t e l y  130 mm SL. ID p a t t e r n  1 - 3 - 2  ( T a b le  9 ) .  C a u d a l  r a y s  12 (T a b le  
10 ) .  D o r s a l  r a y s  8 0 - 8 8 ,  u s u a l l y  8 3 - 8 8  ( T a b l e  1 1 ) .  Anal  r a y s  6 8 - 7 5  ( T a b l e  
1 2 ) .  V e r t e b r a e  4 5 - 4 9 ,  u s u a l l y  4 7 - 4 9  ( T a b l e  1 3 ) ,  H y p u r a l s  5. L o n g i t u d i n a l
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s c a l e  rows 6 2 - 7 5 ,  u s u a l l y  66-73 ( T a b l e  1 4 ) .  S c a l e  rows on  head  p o s t e r i o r  to 
l o w e r  o r b i t  1 6 - 2 1 ,  u s u a l l y  17-19  ( T a b le  15 ) .  L a t e r a l  s c a l e  rows 32-38 
( T a b l e  1 6 ) .  P r o p o r t i o n a l  m easu rem en ts  a p p e a r  In Tab les  4 5 - 4 6 .
Body r e l a t i v e l y  d e e p ,  d e p t h  24-35% SL; w i th  r e l a t i v e l y  wide head 24-31% 
SL; a n d  s h o r t  s n o u t  17-28% HL. Snou t  c o v e r e d  w i t h  small  c t e n o i d  s c a l e s .  
P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  u s u a l l y  r e a c h e s  to  abou t  m i d - p o i n t  o f  low e r  
e y e ;  l e s s  f r e q u e n t l y  o n l y  r e a c h i n g  r e a r  m arg in  o f  p u p i l  o f  lower eye .  Eyes 
r e l a t i v e l y  l a r g e ,  1 0 .1 - 1 6 .7 %  HL; u s u a l l y  e qua l  i n  p o s i t i o n .  Eyes u s u a l l y  
c o v e r e d  wLth 4 - 5  s h o r t  rows o f  s m a l l  c t e n o i d  s c a l e s .  P u p i l l a r y  opercu lum 
a b s e n t .  D o r s a l  f i n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  e q u a l  to  p o s t e r i o r  m arg in  
o f  p u p i l  o f  u p p e r  e y e ,  o c c a s i o n a l l y  r e a c h i n g  f o rw ard  m arg in  o f  upper  eye .
No s c a l e s  on  d o r s a L  and  a n a l  f i n s .
T e e t h  w e l l  d e v e l o p e d  on b l i n d  s i d e  j a w s .  T e e th  c o v e r i n g  e n t i r e  o c u l a r  
s i d e  d e n t a r y .  T e e t h  u s u a l l y  e x t e n d i n g  o v e r  a n t e r i o r  t h r e e - f o u r t h s  o f  
o c u l a r - s i d e  p r e m a x i l l a ;  o c c a s i o n a l l y  c o v e r i n g  e n t i r e  s u r f a c e .
P i g m e n t a t i o n
Eyed s u r f a c e  p i g m e n t a t i o n  u s u a l l y  d a r k  brown w i th  3 -10  ( u s u a l l y  5 -8 )  
w e l l - d e v e l o p e d ,  d a r k e r  b rown ,  s h a r p l y  c o n t r a s t i n g ,  r a t h e r  n a r r o w  c r o s s b a n d s .  
Bands c o n t i n u e d  o n t o  f i n s  a s  d a r k e r  s p e c k l i n g  o r  s m a l l  e l o n g a t e  o r  i r r e g u l a r  
b l o t c h e s .  I n d i v i d u a l s  f rom s e v e r a l  l o c a t i o n s  (p re sum ab ly  sandy  s u b s t r a t e s )  
more y e l l o w i s h ,  w i t h  f a i n t ,  a lm o s t  i m p e r c e p t i b l e  c r o s s b a n d s .  O lder  museum 
s p e c i m e n s  g e n e r a l l y  m o s t l y  f a d e d .  In  ba nded  I n d i v i d u a l s ,  t h e  f i r s t  band  
c r o s s e s  t h e  body I m m e d i a t e l y  b e h i n d  t h e  ope rculum  and the  s e c o n d  c r o s s e s
T a b l e  4 5 ,  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  i n  t h o u s a n d t h s  o f  S t a n d a r d
Length , e x c e p t  SL ( I n  mm), f o r &5fEiphuriis p;U&r-
C haracter H RAt*Q& HE AN ££
SL 33 58. 6 - 1 2 0 , 5 85 .0 14. 71
Bt> 33 244-350 322 .5 2 3 ,0 9
PD 33 4 6 -9 0 58,4 7.98
PA 33 176-327 255 .4 26 .6 0
DBL 33 910-954 941.6 7 .9 6
ABL 33 730-776 748,5 12 .6 5
PL 33 SB-86 73.3 7 .13
PA 33 20-67 46 .1 9 .0 9
CFL 33 103-16B 147,9 13 .9 2
HL 33 102-256 236 .8 12 . 58
HU 33 242-313 276.8 13 , 63
POL 33 149-226 160. 6 13 ,22
SNL 33 40-68 48,  3 5 .1 9
UJL 33 45-81 54 ,0 7 .07
ED 33 23-40 27 .8 3 .32
CHD 33 65-66 54.8 5 .3 4
UHL 33 124-198 171.3 13 .0 8
LHL 33 103-142 126.5 9 .7 6
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T a b l e  46 .  Summary o f  m o rp h o m e t r i e s  f o r  Svmphurus p i p e r . M easuremen ts  
{ e x c e p t  HW/HL) a r e  e x p r e s s e d  i n  t h o u s a n d t h s  o f  Head L en g th ,
C h a r a c t e r H JWfGE MEM SD
HW/HL 33 1 , 0 3 - 1 . 4 4 1,2 .08
POL 33 633-910 600 .0 61 .58
SNL 33 172-282 203.7 19 . 10
UJL 33 188-338 228.2 29 .60
ED 32 101-167 118.1 13 .84
CD 33 190-317 232.5 26 ,91
OPLL 33 269-401 321 .8 29.,94
OPUL 33 170-375 226 .9 37.,52
UHL 33 626-916 729.2 61. 74
LHL 33 438-690 539 .0 43 . 40
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a l m o s t  a t  t h e  body  m i d - p o i n t .  U s u a l l y  the  d a r k e s t  bands  a r e  t h e  second  and  
t h i r d  w h ic h  a r e  p l a c e d  on  t h e  body j u s t  p o s t e r i o r  t o  the  o p e r c u l u m .  Bands 
v a r i a b l e  I n  number and d e g r e e  o f  c o m p le te n e s s  i n  p o s t e r i o r  p a r t  o f  body.
The l a s t  b a n d  s i t u a t e d  a s h o r t  d i s t a n c e  from c a u d a l  r eg io n .  O c c a s i o n a l l y  
b a n d s  s c a r c e l y  e v i d e n t  a g a i n s t  g e n e r a l  da rk  b a c k g ro u n d  c o l o r .  Operculum n o t  
p i g m e n t e d  o t h e r  t h a n  g e n e r a l  background c o l o r .  I n n e r  i s thm us  and  opercu lum 
n o t  h e a v i l y  p ig m e n te d .  H ous tache  v a r i a b l e  In  dev e lo p m en t ;  p r e s e n t  i n  some 
s p e c i m e n s  and  v e r y  d a rk  on  b o t h  o c u l a r  s i d e  l i p s ;  i n  o t h e r  spe c im en s  
m o u s t a c h e  l a c k i n g .  B l i n d  s i d e  u n i fo r m l y  y e l l o w i s h - w h i t e . P e r i t o n e u m  b l a c k ,  
v i s i b l e  t h r o u g h  b o t h  s i d e s  o f  body.
F i n s  w i t h o u t  d e f i n i t e  s p o t s ,  g e n e r a l l y  l i g h t - c o l o r e d  a n t e r i o r l y ,  
u s u a l l y  w i t h  I n c r e a s i n g  d a r k e r - b r o w n ,  bu t  no t  b l a c k ,  p i g m e n t a t i o n  
p o s t e r i o r l y .  I n  r e g i o n s  o f  body c r o s s b a n d s ,  f i n s  more h e a v i l y  s p r i n k l e d  
w i t h  m e l a n o p h o r e s , o r  w i t h  i r r e g u l a r  e l o n g a t e  b l o t c h e s .  T h e r e  i s  no pigment,  
s p o t  a t  c a u d a l  f i n  b a s e .
S i z e  and  S e x u a l  M a t u r a t i o n
Svntphurus n i g e r  a t t a i n s  a maximum s i z e  o f  a p p r o x i m a t e l y  130 mm SL, 
h o w e v e r ,  most  spe c im ens  examined were much s m a l l e r ,  r a n g i n g  i n  s i z e  from 80- 
10b mm SL, The l a r g e s t  £ .  o l a e r  examined was a f em a le  m e a s u r i n g  127 mm SL; 
t h e  l a r g e s t  male  was o n l y  s l i g h t l y  s m a l l e r  (118 mm SL) .
A t o t a l  o f  86 m a le s ,  85 females  and t h r e e  ( s e x  unknown) immature f i s h  
w e re  s t u d i e d .  Based on t h e  r e p r o d u c t i v e  s t a g e s  o f  f em a le s ,  I t  a p p e a r s  t h a t  
t h i s  s p e c i e s  m a t u r e s  s e x u a l l y  a t  a r e l a t i v e l y  l a r g e  s i z e  ( a p p r o x i m a t e l y  68 
nun SL) . A l l  f e m a l e s  l a r g e r  than  73 mra SL had f u l l y  e l o n g a t e  o v a r i e s ;  f o u r
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f e m a le s  r a n g i n g  from 5 7 . 9 - 6 6 . 6  ram SL had  o v a r i e s  w h i c h  were J u s t  u n d e r g o i n g  
e l o n g a t i o n .  The s m a l l e s t  g r a v i d  female  examined  was 69.1 ram SL.
G eograph ic  D i s t r i b u t i o n  ( F i g .  17) .
Svmphurus p i g e r  I s  p r i m a r i l y  a t r o p i c a l  s p e c i e s  w i th  w i d e s p r e a d  
o c c u r r e n c e  In the  C a r i b b e a n  Sea.  I t s  r a n g e  e x t e n d s  a l s o  a l o n g  t h e  
c o n t i n e n t a l  s h e l f  o f  t h e  e a s t e r n  U n i t e d  S t a t e s  t o  a t  l e a s t  a s  f a r  n o r t h  a s  
30°N ( o f f  S t ,  A u g u s t i n e ,  FL) . From t h i s  p o i n t ,  t h e  s p e c i e s  e x t e n d s  
s o u t h w a r d  s o u th w a r d  t h r o u g h  t h e  C a r ib b e a n  Sea a l o n g  the  c o a s t  o f  n o r t h e r n  
Sou th  A m e r i c a  t o  a s o u t h e r n  l i m i t  ab o u t  o f f  the  Sur inam  c o a s t  (07°N; 53°W ). 
Svmphurus  p l ^ e r  h a s  o n l y  i n f r e q u e n t l y  b e e n  r e p o r t e d  from w i t h i n  t h e  G u l f  o f  
Mexico a n d  I t  i s  q u e s t i o n a b l e  whe the r  t h i s  s p e c i e s  forms p a r t  o f  the  d e e p -  
s e a  f a u n a  t h e r e .  Only  t h r e e  c o l l e c t i o n s  o f  t h i s  s p e c i e s  f rom  t h e  G u l f  o f  
Mexico w e r e  l o c a t e d  d u r i n g  t h e  co u rs e  o f  t h i s  s t u d y .  Only one  o f  t h e s e  l o t s  
(OF 4 4 3 5 6 ,  c o n t a i n i n g  a s i n g l e  l a r g e  (127 mm SL) a d u l t )  r e c o r d s  t h i s  s p e c i e s  
f rom t h e  e a s t e r n  G u l f  o f  Mexico  ( o f f  t h e  M i s s i s s i p p i  D e l t a  o f  L o u i s i a n a ,  
2 9 ° 1 2 ’N; 8 8 ° 2 V U ) .  T h r e e  o t h e r  l o t s  (TCUC 446B.1 1 ;  6097 ,14 ;  and  6 2 0 7 . 1 7 ) ,  
t o t a l l i n g  21 s p e c i m e n s ,  r e c o r d  t h i s  s p e c i e s  from t h e  w e s t e r n  G u l f  o f  Mexico  
o f f  t h e  Y u c a t a n  s h e l f  ( 1 8 . 5 - 2 0 , 3°N) .
Pa thyme (:rlc Distribution
Svmphurus c i g e r  I s  a r e l a t i v e l y  d e e p - w a t e r  s p e c i e s .  D e p th  o f  c a p t u r e  
i n f o r m a t i o n  was a v a i l a b l e  f o r  a l l  170 s p e c i m e n s  examined  and  i s  summarized  
i n  T a b le  4 7 .  O v e r a l l ,  t h e  s p e c i e s  has  b e e n  t a k e n  f rom  a wide  d e p t h  r a n g e  
(92 -458  m) , however ,  t h e  c e n t e r  o f  abundance  o c c u r s  be tw e en  1 0 0 - 3 0 0  m where
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153 /170  (90%) o f  t h e  i n d i v i d u a l s  have b e e n  c a p t u r e d .  Only 3 /170  (2%) S.. 
p i p e r  have  b e e n  c o l l e c t e d  a t  d e p th s  s h a l l o w e r  t h a n  105 m e t e r s ,  w h i l e  19/170  
(8%) h a v e  b e e n  t a k e n  d e e p e r  t h a n  300 m e t e r s .
T a b l e  97, Summary o f  d e p th  d i s t r i b u t i o n  f o r  170 spe c im ens  o f  o l p e r .
DEPTH (m) 92 -100  101-200 201-300  301-900 401-458
N 3 76 77 9 5
M a t e r i a l  Examined 
M easured  and  Coun ted
MCZ 27965; HOLOTYPE (84.6mm);  S t ,  K i t t s ,  W1; 45BK. ANSP 144936; ( 7 8 . 2 ) ;  
22°55 ' N 78°36 'W; 274M; 07 XI 61,  FMNH B6414; ( 9 2 . 1 ) ;  0 9 °3 6 'N  59°44 'W; 146M; 
04 XI 57, FMNH 90536;  < 1 12 .4 ) ;  1B°26'N 6 7 ° l l ' W ;  229M; 06 X 59. FMNH 90538;
2 ( 7 2 . 6 - 9 4 . 1 ) ;  1 7 ° 3 8 .5 'N  63°27 'U;  348M; 30 IX 59. FMNH 91116;  1 0 ( 8 4 , 7 - 1 2 0 ) ;  
18°2G'N 67°1Q.5 'W; 274M; 06 X 59.  FMNH 94463;  ( 9 2 . 7 ) ;  1B °3 7 .5 'N  6 4 ° 5 7 ’V; 
403M; 26 IX 59. FMNH 94469;  (76,5mm);  1 5 ° 1 5 ’N 8 1 ° 1 9 ’W; 265M; 25 V I I I  57.
UF 15637;  3 ( 7 1 , 4 - 8 2 , 0 ) ;  22°55 'N  7 8 ° 3 6 ’W; 274M; 07 XI 61. UMML 17635; 
7 ( 5 8 , 6 - 9 0 . 1 ) ;  2 5 ° 4 9 - 5 1 'N  79°19'W; 225M; 29 VI 65. UMML 30166;  5 ( 6 7 . 0 - 9 5 . 5 ) ;  
l l ° 2 0 - 2 2 ' N 73 ° 4 8 . 5 1 - 4 4 ' W; 158M; 21 VII  68,
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COUNTED
FDNR 1 2 5 6 6 ;  2 ( 1 0 3 . 7 - 1 0 6 , 9 ) ;  2 4 ° 2 0 . 5 ' N  8 2 °4 1 .6 'W ;  105M; 22 V I l l  81 .  FMNH 
8 6 3 9 8 ;  4 ( 7 9 . 1 - 9 1 . 4 ) ;  1 8 ° 1 2 'N  67°18 'W; 06 X 59 .  FMNH 90540;  ( 1 0 4 . 0 ) ;  1 8 ° 1 3 ’N 
6 7 ° 1 4 , 5'W; 229M; 06 X 59.  FMNH 94461 ;  5 ( 9 6 . 1 - 1 1 4 . 6 ) ;  € 7 ° 3 0 'N  5 5 ° 0 0 ’W; 1B3M, 
24 111 6 3 .  FMNH 94465;  ( 7 9 . 1 ) ;  16°3B 'N  8 2 ° 3 4 , W; 384M; 21 V I I I  57 .  GCRL 
V 6 9 . 3 8 1 7 ;  ( 1 1 2 . 5 ) ;  0 7 ° 2 7 'N  54°30'W; 201M; 16 V 6 9 .  TCWC 4 4 6 8 . 1 1 ;  9 ( 8 7 . 6 -  
1 2 2 ) ;  1 8 ° 5 0 . 6 ' N  93°3B'W; 146M; 12 XI 75 .  TCWC 6 0 9 7 , 1 4 ;  1 1 ( 5 7 . 9 - 1 2 3 ) ;
1 8 ° 5 0 'N  9 3°39 'W ;  166M; 12 XI 75. TCWC 6 2 0 7 .1 7 ;  ( 9 2 . 9 ) ;  2 0 ° 2 6 . 3 - 5 1 .  5 JN 
8 7 ° 1 4 _ 7 - 1 9 ,  0 ' W; 265M; 11 IV 76. UF 33888;  1 1 ( 3 0 . 5 - 8 5  . 9 ) ;  2 3 ° 3 4 'N  7 9 ° 0 5 ‘W; 
274M; 11 VI 6 0 .  UMML 11175 ;  ( 9 7 . 3 ) ;  0 9 ° 3 9 'N  59°4 7 'W ;  183M; 04 XI 57. UMML 
14146 ;  < 5 1 . 2nua) ; 2 7 ° 2 5 ’N 7 8 ° 4 1 - 3 7 . 5 ' W; 302M; 05 I I  64 ,  UMML 17958;  ( 0 7 . 5 ) ;  
2 5 ° 2 8 'N  7 8 ° 0 7 'V ;  458H; 24 IV 65. UMML UNCAT; 3 ( 9 4 . 1 - 1 0 4 . 0 ) ;  1 1 ° 0 8 . 5 1 - 0 7 . 6 'N 
7 4 ° 1 8 , 1 - 1 9 . 3 ‘W; 133M; 31 V I I  68. UMML UNCAT C1329 ; 2 ( 5 1 . 6 - 6 4 . 4mm); 25°5Q'N 
7 8 ° 2 2 fW; 251H; 11 XII  71. UMML OR2633 ; 3 ( 7 3 , 6 - B 7 . 4 ) ;  1 7 ° 3 4 ’N 63°30 'W; 92M; 
30 IX 5 9 .  UMML OR3587; ( 7 8 . Imm); 0 9 ° I B 'N  8 0 ° 2 5 ’W; 137M; 29 V 62 .  UMML 
OR3636; 7 ( 8 2 . 7 - 1 0 4 . 7 ) ;  1 7 ° 1 7 'N  87°59 'W ;  229M; 10 VI 62 .  UHML0R5021;
< 7 5 . 9mm); 1 1 ° 2 1 . 2 ’N 60O3 8 .7 'W ;  174M; 20 IX 64. UMML SB375 2;  2 ( 1 0 0 . 5 - 1 0 3 . 1 ) ;  
2 9 ° 5 7 ' N  8 0 ° 1 0 'W ;  293M; 22 I I  62. USNM 159211;  2 3 ( 8 9 . 3 - 1 2 2 ) ;  0 7 ° 1 8 'N  
53°3 2 'W ;  183M; 08 XI 57. USNM 159605 ;  2 ( 9 4 . 7 - 9 8 . 2 ) ;  0 9 ° 3 6 'N  59°44 'W; 146M; 
11 IV 5 7 .  USNM 159609;  7 ( 8 3 . 4 - 1 0 6 . 1 ) ;  0 9 ° 3 9 'N  59°4 7 'W ;  183M; 11 IV 57,
USNM 2B5198;  3 ( 8 3 . 0 - 9 9 . 7 ) ;  18°12 'N 64°18 'W ;  274M; 06 X 59. USNM 285195;  
3 ( 9 3 . 0 - 9 8 , 6 ) ;  1 8 ° H ' N  6 3 ° 1 5 , W; 296M. 25 I I  66. USNM 285197 ;  6 ( 6 8 . 9 - 7 5 . 1 ) ;  
2 3 ° 3 4 'N  7 9°05 'W ;  274M; 06 XI 60.
2 5 5
OTHER MATERIAL
FMNH 86416;  2{6 5 . 4 - 9 1 .  7) ;  16°39 'N  f l l°43 'W; 229M; 22 V I I I  5 7 .  FMNH 94458 ;  
2 ( 6 1 . 3 - 7 5 . 3 ) ;  2 4 °2 5 'N  79°13'W; 229M; 07 XI 60 .  FMNH 9 4 4 5 9 ;  ( 7 1 . 1 ) ;  2 4 °40 'N  
79°16 'W; 366M; 07 XI 60.  FMNH 94466;  ( 6 6 . 5 ) ;  16°38 'N  8 2 ° 4 3 'U ;  256M; 21 V I I I  
57,  MCZ 39395;  ( 2 7 , 3 ) ;  22°34 'N 78?15'W; 329M; 28 IV 39.  UF 44356;  ( 1 2 7 ) ;  
2 9 ° 1 2 . 3 0 'N  8 8 ° 2 5 . 1 0 ’V; 165M; 03 IV 85,  UMML 7124;  4 ( 8 3 . 6 - 1 1 7 . 8 ) ;  1B°1E‘N 
6 7 ° 1 8 , 5 ' W; 549M; 06 10 59. UMML 27458;  ( 7 5 . 6 ) ;  2 4 °0 0 'N  79°47 'W; 300M. UMML 
SB2468; 2 ( 7 9 , 5 - 8 1 . 4 ) ;  23°52 'N 7 9 ° 1 1 'U ;  375M; 06 XI 60 .  UMML SB2470; 5 ( 7 2 , 7 -  
7 5 . 9 ) ;  2 4 ° 2 5 ’N 79°13 'W; 229M; 07 XI 60 .  UMML SB2477; ( 6 6 . 6 ) ;  2 5 °13 'N  
7 9 ° 1 3 ' W; 366M; 08 XI 60, UMML SB 3512 ; 2 ( 6 9 , 9 - 7 9 . 4 ) ;  2 3 ° 0 5 'N  78°49 'W; 434M; 
07 XI 61.  UMML SB3474;  ( 8 5 . 7 ) ;  2 7 ° 0 8 'N  7 7 ° 5 2 'U ;  2B9M; 25 X 61.  USNM 
117176;  ( 1 0 3 . 4 ) ;  FL, T o r t u g a s .  USNM 117287;  3 ( 1 0 1 , 8 - 1 1 3 . 2 ) ;  FL , T o r t u g a s . 
USNM 285196;  ( 7 7 . 2 ) ;  1 6 ° 3 5 .4 'N  8 0 °4 7 .2 'W ;  259M; 11 I I I  6 0 .
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COPTER 6 . 4  
1 - 3 - 3  ID P a t t e r n  S p e c i e s
Symphurus n o r m a n l  C habanaud  1950 
( F i g .  45A)
Svmphurus  n l n r e s c e n a
Norman 1930:  363;  S t .  P a u l  d i  Loanda ,  A ngo la  a n d  Cape Lopez ,  F r e n c h  Congo.
Norman 1935:  34; a f t e r  Norman 1930,
Svmphurus  no rm an l
C habanaud  1950:  625 ;  O r i g i n a l  d e s c r i p t i o n ;  Cape L o p e z ,  F r e n c h  Congo;
H o l o t y p e  BMNH 1 9 3 0 . 5 . 6 : 5 1 ;  81 mm SL.
B l a c h e  1962:  791;  L i s t e d ,  C u l f  o f  G u i n e a  and  A n g o la ,
N i e l s e n  1963:  26;  L i s t e d ,  P o r t u g u e s e  G u i n e a .
B l a c h e  e t  a l . 1970:  4 3 9 ;  In  key;  West  A f r i c a .
H l s l d e n t l f l e a f  ion
M e r r e t t  and  M a r s h a l l  1981;  244; N o r t h w e s t  A f r i c a ;  S pe c im e ns  were  
n i g r e s c e n s .
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S t u d y  M a t e r i a ^  : 24 s p e c i m e n s ,  3 8 . 6 - 8 1 , 7  mm SL. 21 x - r a y e d ,  14 m e a s u re d .  
D i a g n o s i s
A d i s t i n c t i v e  s p e c i e s  a n d  the  o n l y  one I n  t h e  g e n u s  w i t h  t h e  f o l l o w i n g  
c o m b i n a t i o n  o f  c h a r a c t e r s :  a  1 - 3 -3  ID p a t t e r n ,  12 c a u d a l  r a y s ,  unp lgm en ted  
p e r i t o n e u m ,  w e l l - d e v e l o p e d  c t e n o i d  s c a l e s  on  t h e  b l i n d  s i d e  d o r s a l  and a n a l  
f i n s  and  s p o t t e d  c o l o r a t i o n  o n  t h e  b l i n d  s i d e  o f  t h e  body,
Among t h e  o t h e r  s p e c i e s  w i t h  a 1 - 3 - 3  ID p a t t e r n ,  £ .  no rm a n l  I s  most  
s i m i l a r  i n  m e r i s t l c s  t o  t h e  w e s t e r n  S o u t h  A t l a n t i c  s p e c i e s ,  S, t r e w a v a s a e .
I t  d i f f e r s  f rom t h i s  s p e c i e s ,  how ever ,  i n  c a u d a l  r a y  c o u n t  (12 v s ,  10 in  
f c r e w a v a ea e ) a n d  t h e  p r e s e n c e  o f  s c a l e s  on t h e  b l i n d  s i d e  d o r s a l  and  a n a l  
f i n s  ( a b s e n t  i n  £ ,  t r e w a v a s a e i . I t  d i f f e r s  f rom t h e  E a s t e r n  P a c i f i c  S. 
v a r l u s  p r i n c i p a l l y  i n  c o l o r  o f  t h e  p e r i t o n e u m  ( u n p l g m e n t e d  v s .  b l a c k  i n  S. 
v a r l u s ) .  I t  d i f f e r s  f rom t h e  E a s t e r n  P a c i f i c  £ .  a t r a m e n t a t u s  i n  h a v i n g  
l o w e r  c o u n t s  ( d o r s a l  r a y s  8 7 - 9 2  v s .  9 2 - 9 6 ;  a n a l  r a y s  72-77 v s .  7 7 -8 1 ;  
v e r t e b r a e  4 8 - 5 0  v s ,  50 -52 )  a n d  s m a l l e r  body s i z e  ( c a .  80 v s .  134 mm SL 
( a c c o r d i n g  to  Mahadeva 1 9 5 6 ) ) ,
Svmphurus normanl  d i f f e r s  from £ .  n i g r e s c e p s . w h i c h  c o - o c c u r s  a l o n g  t h e  
V e s t  A f r i c a n  s h e l f  r e g i o n ,  i n  t h e  f o l l o w i n g  c h a r a c t e r s :  ID p a t t e r n  1-3-3
v s .  1 - 3 - 2 ;  s c a l e s  on b l i n d  s i d e  d o r s a l  and  a n a l  f i n s  ( p r e s e n t  i n  £ .  normani  
v s .  a b s e n t  i n  £ .  n l x r e s c e n s ) : much s m a l l e r  e y e s  ( 7 - 9  com pared  t o  12-15* HL) ; 
l a r g e r  mouth w h i c h  r e a c h e s  a v e r t i c a l  f rom  t h e  p o s t e r i o r  b o r d e r  o f  the  low er  
eye  v s .  mouth  n o t  r e a c h i n g  b e y o n d  f r o n t  o f  p u p i l  o r  f r o n t  m a r g i n  o f  eye; 
much s m a l l e r  and  more num erous  s c a l e s  ( 9 5 - 1 0 5  c o m p a r e d  to  7 2 - 9 1 ) ,  The two 
s p e c i e s  a r e  a l s o  d i f f e r e n t  I n  s e v e r a l  f e a t u r e s  o f  t h e  body p i g m e n t a t i o n .  In
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£ .  n o r m a n i . t h e  p e r i t o n e u m  I s  u n p l g m e n te d  ( v s ,  b l a c k  In  5 , n i g r e s c e n t  ; and 
i n  £.  n i g r e a c e n s . when c r o s s b e n d s  e x i s t ,  t h e y  a r e  w i d e l y  s e p a r a t e d ,  m o s t l y  
I n c o m p l e t e ,  and  r e d u c e d  t o  a s e r i e s  o f  I r r e g u l a r  b l o t c h e s  w h i l e  i n  £ .  
normani  t h e  body i s  u n i f o r m l y  l i g h t  brown o r  i f  t r a n s v e r s e  b a n d s  a r e  
p r e s e n t ,  t h e y  e x te n d  w i t h o u t  i n t e r r u p t i o n  a c r o s s  t h e  body t o  t h e  b a s e s  o f  
t h e  d o r s a l  and  ana l  f i n s .  One o t h e r  d i f f e r e n c e  i n  c o l o r a t i o n  b e tw e e n  t h e s e  
s p e c i e s  o c c u r s  in the  b l i n d  s i d e  p i g m e n t a t i o n .  Svmphurus n o r m a n l  h a s  a 
p e p p e r - d o t  p a t t e r n  o f  s m a l l  p igm en t  s p o t s ,  w h e r e a s  £ .  n i g r e s c e n s  u s u a l l y  lias 
a  w h i t i s h  b l i n d - s i d e  w i t h o u t  s p o t t i n g .
D e s c r i p t i o n
A m e d ium -s iz e d  t o n g u e f l s h  a t t a i n i n g  maxImum a d u l t  l e n g t h s  o f  j u s t  o v e r  
80 mm SL. ID p a t t e r n  u s u a l l y  1 * 3 - 3 ,  r a r e l y  1 - 3 - 2  ( T a b l e  9 ) ,  Cauda l  r a y s  12 
(T a b le  1 0 ) .  D o r s a l  r a y s  87-92 ( T a b le  1 1 ) .  Anal  r a y s  72-77  ( T a b le  1 2 ) .  
V e r t e b r a e  4 8 - 5 0 ,  u s u a l l y  48-49  ( T a b le  1 3 ) .  H y p u r a l s  4,  o c c a s i o n a l l y  5. 
L o n g i t u d i n a l  s c a l e s  9 9 - 1 0 9 ,  u s u a l l y  g r e a t e r  t h a n  100 (T a b le  1 4 ) .  (Chabanaud  
(1950)  r e p o r t e d  95-105 (1 0 8 ? )  s c a l e  r o w s . )  S c a l e  rows on h e a d  p o s t e r i o r  to  
l ower  o r b i t  22-25 ( T a b le  15 ) .  L a t e r a l  s c a l e  rows  4 0 - 4 7  ( T a b l e  16 ) .  
P r o p o r t i o n a l  measurem ents  a r e  l i s t e d  In  T a b l e s  4 8 - 4 9 .
Body m o d e r a t e l y  d e e p ,  d e p th  2 5 .0 - 2 8 .7 %  SL; g r e a t e s t  d e p t h  u s u a l l y  In  
a n t e r i o r  t h i r d  o f  body i n  r e g i o n  o f  a n a l  r a y s  5 - 1 8 .  Head r e l a t i v e l y  n a r r o w ,  
w i d t h  2 0 .8 -2 3 .9 %  SL; w i t h  s h o r t  s n o u t  ( 1 4 .8 -2 2 .0 %  H L ) . S n o u t  c o v e r e d  w i t h  
s m a l l  c t e n o i d  s c a l e s .  Dermal p a p i l l a e  p r e s e n t  on  b l i n d  s i d e  s n o u t  o n l y .  
P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  r e a r  e dge  o f  p u p i l  o f  l o w e r  e y e  or  
somet im es  e x t e n d s  to  r e a r  m arg in  o f  l o w e r  eye .  Eyes  s m a l l ,  7 .6 - 1 0 .9 %  HL;
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T a b l e  48 ,  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  i n  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g t h ,  e x c e p t  S t a n d a r d  L e n g t h  ( i n  mm), f o r  Symphurus  n o r m a n l .
C h a r a c t e r H RANGE MEAN
SL 14 3 8 . 6 - 8 1 , 7 65,  7 1 1 . 1 6
BD 14 250-287 268 ,6 1 0 . 7 8
PDL 14 39-65 54 ,0 7 , 28
PAL 14 215-282 249,  3 18, 76
DBL 14 935-961 945,  3 6 . 7 0
ABL 14 7 2 4 - 7 8 4 750.  3 1 7 .3 8
PL 14 58-77 6 9 . 4 5 . 2 7
PA 13 4 9 -7 8 58 .1 7 .63
CFL 14 1 07-127 1 1 6 .1 5, 64
HL 14 2 0 6 - 2 3 8 216,  2 9 . 1 3
HU 14 208-239 2 2 2 .8 1 0 . 4 5
POL 14 142-163 1 5 3 .6 6 . 36
SNL 14 31-49 3 8 .6 5 , 3 0
UJL 14 4 0 - 5 6 48 ,  0 4 . 1 3
ED 14 17-23 1 9 .3 1 . 6 8
CD 14 3 7 -5 7 45 . 3 5 . 9 0
UHL 14 121-150 136 .1 8 . 6 9
LHL 14 8 6 - 1 2 3 1 0 5 .7 9 .41
26 0
T a b l e  49 .  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  I n  t h o u s a n d t h s  o f  Head Length  
( e x c e p t  HW/HL) f o r  Symphuru^ n o r m a n l .
Character £ RANGE n m S£
HW/HL 14 0.96-1.15 1.0 0.05
POL 14 669-758 711. 0 26 .09
SNL 14 148-220 178. 6 19. 79
UJL 14 189-245 222 2 16 60
ED 14 76-109 B9 .1 7 .68
CD 14 175-256 209.6 24.91
OPLL 13 231-298 270.9 20.73
OPUL 13 170-301 235.2 40.65
UHL 14 532-704 630.8 46.67
LHL 14 404-562 4S9.6 45. 72
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u s u a l l y  e q u a l  In  p o s i t i o n ,  o c c a s i o n a l l y  s l i g h t l y  s u b e q u a l  w i t h  u p p e r  eye  i n  
advance  o f  l o w e r ;  With  1 - 6  s m a l l  c t e n o i d  s c a l e s  c o v e r i n g  a n t e r i o r  and  d o r s a l  
s u r f a c e  o f  e y e s ;  1 - 4  s c a l e s  e x t e n d i n g  I n t o  n a r r o w  l n t e r o r b l t a l  s p a c e .  
P u p i l l a r y  o p e r c u l u m  a b s e n t .  D o r s a l  f i n  o r i g i n  more  p o s t e r i o r ;  r e a c h i n g  a 
v e r t i c a l  e q u a l  o n l y  t o  r e a r  edge o f  p u p i l  o f  u p p e r  eye  o r  r e a c h i n g  o n l y  to  
r e a r  m a r g in  o f  u p p e r  e y e .  D o r s a l  a n d  a n a l  f i n s  w i t h  f rom  3 - 9 ,  u s u a l l y  4-f l ,  
s m a l l  c t e n o i d  s c a l e s  on b o t h  t h e  b l i n d  a n d  o c u l a r  s u r f a c e s .
T e e th  w e l l  d e v e l o p e d  on  a l l  j a w s .  O c u l a r  s i d e  j a w s  w i t h  a s i n g l e  row 
o f  s l e n d e r  t e e t h  e x t e n d i n g  o v e r  e n t i r e  s u r f a c e s  o f  p r e m a x l l l a  and  d e n t a r y .
F lg m e n t f l t i o n
Eyed s u r f a c e  u n i f o r m l y  l i g h t  b rown  u s u a l l y  w i t h o u t  s t r o n g l y  c o n t r a s t i n g  
c r o s s  b a n d i n g .  Bands i f  p r e s e n t ,  n o t  r e a d i l y  e v i d e n t  b u t  e x t e n d i n g  t o  b a s e s  
o f  d o r s a l  and  a n a l  f i n s .  Opercu lum  u s u a l l y  n o t  p i g m e n t e d  o t h e r  t h a n  g e n e r a l  
body c o l o r .  One s p e c im e n  h a d  a d a r k  s h a d i n g  a c r o s s  o u t e r  o p e r c u l u m  ( b a n d i n g  
?) . I n n e r  l i n i n g  o f  o p e r c u l u m  and  t h e  I s t h m u s  on  o l a r  s i d e  l i g h t l y  
p igm en ted  i n  a b o u t  h a l f  o f  t h e  s p e c i m e n s  e x a m i n e d .  E y e d - s i d e  l i p s  v a r i o u s l y  
p ig m e n te d  b u t  w i t h o u t  w e l l - d e v e l o p e d  m o u s t a c h e .  Some s p e c i m e n s  l a c k  
p i g m e n t a t i o n  on  t h e  l i p s  c o m p l e t e l y ;  o t h e r s  have  l i g h t  s p o t t i n g  on  t h e  u p p e r  
l i p  o r  l e s s  f r e q u e n t l y  h a v e  s p o t t i n g  on b o t h  l i p s ,  B l i n d  s i d e  m o s t l y  
w h i t i s h  o r  c ream c o l o r e d ,  s p r i n k l e d  w i t h  f i n e l y  p i g m e n t e d  s p o t s .  S p o t s  more 
dense  I n  r e g i o n s  o v e r l y i n g  t h e  d o r s a l  and  a n a l  p t e r y g l o p h o r e s . These  s p o t s  
a r e  n o t  e v i d e n t  In  some o f  t h e  o l d e r  f a d e d  s p e c i m e n s .  P e r i t o n e u m  g e n e r a l l y  
l i g h t  i n  c o l o r ,  a l t h o u g h  some s p e c i m e n s  have  a s m a l l  amoun t  o f  s p o t t i n g  on 
the  d o r s a l  s i d e  o f  t h e  p e r i t o n e u m .  In  some s p e c i m e n s  m i s s i n g  s c a l e s ,  t h e r e
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i s  a  row o f  deep I n t e r n a l  p ig m e n t  s p o t s  e v i d e n t  on t h e  b l i n d  a i d e  a lo n g  the  
body m i d l i n e .
D o r s a l  and  a n a l  f i n  r a y s  w i t h o u t  o b v i o u s  p igm en t  s p o t s .  P i g m e n t a t i o n  
on f i n s  r e s t r i c t e d  t o  f a i n t  c o l o r a t i o n  a l o n g  b a s a l  h a l f  o f  f i n  r a y s .  
P i g m e n t a t i o n  I n t e n s i f i e s  i n  a r e a s  c o r r e s p o n d i n g  to  b a n d i n g  on body.  In  
spe c im ens  m i s s i n g  s c a l e s ,  a a e r i e s  o f  d a r k  b l a c k ,  de rm a l  m e la nopho re s  
e v i d e n t  a l o n g  b a s e s  o f  d o r s a l  r a y s .  I n  some s p e c i m e n s ,  t h e s e  m e la nopho re s  
a r e  e v i d e n t  f o r  a c o n s i d e r a b l e  d i s t a n c e  a l o n g  t h e  d o r s a l  f i n .
T h i s  c o l o r  d e s c r i p t i o n  d i f f e r s  s l i g h t l y  f rom C h a b a n a u d ' s  (1950)  
a c c o u n t .  He d e s c r i b e d  t h e  c o l o r  In  a l c o h o l  a s  f o l l o w s :  t h e  eyed  s u r f a c e  I s  
r e d d i s h  brown o r  g r e y i s h ,  sometim es  u n i f o r m ,  som e t im es  v a r i e g a t e d  w i t h  d a rk  
shaded  a r e a s  which a p p e a r  t o  form,  more o r  l e s s ,  f o u r  t o  f i v e  l a r g e  
t r a n s v e r s e  b a n d s .  These  bands  a r e  no t  i n t e r r u p t e d  a c r o s s  t h e  v e r t e b r a e .
The m os t  a n t e r i o r  o f  t h e s e  I s  p l a c e d  a t  the  l e v e l  o f  t h e  g r e a t e s t  body d e p th  
( t h i s  i s  a  s h o r t  d i s t a n c e  b e f o r e  t h e  m idd le  o f  t h e  s t a n d a r d  l e n g t h ) ,  and the  
l a s t  i s  p l a c e d  abou t  a  t h i r d  o r  f o u r t h  o f  t h e  s t a n d a r d  l e n g t h  from the  
c a u d a l  b a s e .  The o p e r c u l a r  r e g i o n  i s  sometim es  d a r k e n e d  by t h e  o u t l i n e  o f  
one c e p h a l i c  band  and  one o r d i n a r i l y  can  d e t e r m i n e  t r a c e s  o f  a f i f t h  band 
s i t u a t e d  a t  t h e  b a se  o f  t h e  c a u d a l  f i n .  The t r a n s v e r s e  b a n d s  do no t  
c o n t i n u e  o n t o  t h e  f i n s ,  which a r e  u n c o l o r e d  b u t  f r e q u e n t l y  d e c o r a t e d  by 
b l a c k i s h  m arks ,  p l a c e d  on th e  p r o x im a l  h a l f  o f  t h e  r a y s .  The b l i n d  s i d e  Is 
u n c o l o r e d  o r  u n i f o r m l y  w h i t e .
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G e o g r a p h i c  D i s t r i b u t i o n
pymphutus n o r m a n l  o c c u r s  i n  t h e  e a s t e r n  A t l a n t i c  In  e q u a t o r i a l  w a t e r s  
o f f  t h e  w e s t  c o a s t  o f  A f r i c a .  C o l l e c t i o n s  o f  n o r m a n l  e x t e n d  from 
a p p r o x i m a t e l y  12°N t o  S a i n t  P a u l  de Loanda  ( 8 o4 0 ' S ) r Based on t h e  s m a l l  
number  o f  s p e c i m e n s  a v a i l a b l e ,  t h i s  s p e c i e s  a p p e a r s  t o  have  a c o m p a r a t i v e l y  
n a r r o w  g e o g r a p h i c  r a n g e  a l o n g  t h e  open c o n t i n e n t a l  s h e l f  o f  W e s t  A f r i c a .
B a t h y m e t r i c  D i s t r i b u t i o n
T h i s  s p e c i e s  i s  c o n f i n e d  t o  a r e l a t i v e l y  n a r r o w  d e p t h  r a n g e  (AO-75 m) 
a l o n g  t h e  open i n n e r  c o n t i n e n t a l  s h e l f .  A l l  b u t  one o f  t h e  23 s p e c i m e n s  
were t a k e n  b e tw e e n  AO a n d  75 m. T h i r t e e n  were c o l l e c t e d  b e t w e e n  60 -75  m, 
s e v e n  w e r e  t a k e n  a t  4 0 - 5 0  m and  a s i n g l e  s p e c i m e n  was c o l l e c t e d  a t  25 m,
S l s e  a n d  Se x u a l  M a t u r a t i o n
Svmphurus n o r m a n i  i s  a medium s i z e d  s p e c i e s ,  a t t a i n i n g  maximum l e n g t h s  
o f  a p p r o x i m a t e l y  8 2 . 0  mm SL. The two l a r g e s t  s p e c i m e n s  e x a m i n e d  were 
f e m a l e s  m e a s u r i n g  8 1 .  7 and  8 1 .4  mm SL, The s e c o n d  l a r g e s t  f e m a l e  i s  t h e  
h o l o t y p e  (Chabanaud  I n c o r r e c t l y  r e p o r t e d  t h e  s e x  o f  t h i s  s p e c i m e n  as  a male  
by C h a b a n a u d ) . The l a r g e s t  m a le s  were o n l y  s l i g h t l y  s m a l l e r  a n d  m e a s u r e d  74 
and 69 mm SL, r e s p e c t i v e l y .
B a s e d  on r e p r o d u c t i v e  s t a t e s  o f  f e m a l e s ,  i t  a p p e a r s  t h a t  no rm an t
a t t a i n s  s e x u a l  m a t u r i t y  a r o u n d  65 mm SL. Fem ales  l o n g e r  t h a n  64 mm SL a l l  
h a d  e l o n g a t e  o v a r i e s .  Two f e m a l e s ,  m e a s u r i n g  5 3 .9  a n d  5 7 .0  mm SL were 
im m atu re  w i t h  l i t t l e  g o n a d  e l o n g a t i o n ,  F e m a le s  m e a s u r i n g  6 4 . 6 ,  7 0 . 3  and  
8 1 .7  mm SL were g r a v i d ,
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L i t t l e  e l s e  I s  known c o n c e r n i n g  l i f e  h i s t o r y  a s p e c t s  o f  t h i s  s p e c i e s .  
I t  Is  p o o r l y  r e p r e s e n t e d  i n  c o l l e c t i o n s  e n d  w h e t h e r  t h i s  r e f l e c t s  t h e  
s p e c i e s  a c t u a l  a b u n d a n c e  In  n a t u r e  o r  r e s u l t s  f rom i n a d e q u a t e  s a m p l i n g  a t  
a p p r o p r i a t e  d e p t h s  and  o v e r  s u i t a b l e  s u b s t r a t e s  I s  unknown a t  t h i s  t i m e .
M a t e r i a l  Examined
M easured  a n d  C o un te d  14 S p e c im e n s ,  11 L o t s .
BMNH 1 9 3 0 . 5 . 6 : 5 1 ;  H o lo ty p e  ( 8 1 , 4 ) ;  f rom  8 . 5  ml.  N 71° E t o  15 m l.  N 24°E,
o f f  Cape Lopez L i g h t ,  Cape L o p e z ,  F r e n c h  Congo;  62K; 10 V I I I  27 .  IRSNB
16808-404;  P a r a t y p e  ( 5 3 . 9 ) ;  0 5 ° 5 4 ' S  1 1 ° 5 8 ' 3 0 ,,E; 50M; 25 V I I I  4 8 .  IRSNB
16808-405 ;  P a r a t y p e  ( 7 1 . 7 ) ;  0 5 ° 5 5 ’S 1 2 ° 0 1 ’E; 25K; 08 IX 4 8 .  IRSNB 16808-
406;  P a r a t y p e  ( 5 7 . 0 ) ;  0 5 ° 5 6 'S  1 1 ° 5 5 ' E ; 50M; 27 X 4 8 .  IRSNB 16808-14788  
#105;  ( 7 0 , 3 ) ;  0 4 ° 4 8 ' S  1 1 ° 3 0 'E ;  49M; 31 I I I - l  IV 4 9 .  IRSNB 16B08-14788 #106;  
( 6 1 . 6 ) ;  0 4 ° 4 8 ' S 1 1 ° 3 0 'E ;  49M; 31 111-1 IV 4 9 .  MNHN 1 9 6 7 - 5 4 0 ;  ( 8 1 . 7 ) ;
1 2 °0 9 ' 30"N 17°12 'W; 40M; 11 KTI 63.  UKKL 16759;  3 ( 6 4 . 3 - 6 9 . 1 ) ;  0 5 ° 4 0 'N  
0 0 ° 1 7 - 3 0 ' E ; 46M; 26 V 64. UMML UNCAT, 2 ( 3 8 . 6 - 7 4 . 2 ) ;  0 5 ° 0 0 ’N 0 5 ° 0 0 ’W; 75M;
31 V 64.  ZMUC B6224 ; ( 6 7 . 6 ) ;  1 1 ° 5 4 ’N 1 7 ° 1 4 'U ;  67M; 17 IV 46 .  ZMUC 86225;  
( 6 3 . 8 ) ;  1L°54 'N  1 7 °1 4 'U ;  67M; 17 IV 4 6 .
COUNTED 10 S p e c im e n s ,  6 L o t a ,
BMNH 1 9 3 0 , 5 , 6 : 4 6 - 5 0 ;  P a r a t y p e * ;  5 ( 2 2 - 6 7 . 7 ) ;  0 8 ° 4 0 ' 15" - 08°38  ' 15"S 1 3 ° 1 3 ' 4 S ,r- 
1 3 °1 3 ' 0 0 " E ; 64M; 04 V I I I  27. BMNH 1 9 3 0 . 5 . 6 : 5 2 - 5 4 ;  F a r a t y p e s ;  ( 5 5 . 6 - 6 8 . 3 ) ;  
Cape L o p e z ,  F r e n c h  Congo;  63K; 10 V I I I  27 .  BMNH 1 9 3 5 . 5 . 1 1 : 2 3 0 ;  P a r a t y p e ;  
( 3 9 , 0 ) ;  ANGOLA, 64M, 04 V I I I  27 .  IRSNB 1 6 8 0 8 -4 0 7 ;  p a r a t y p e  ( 6 6 . 3 ) ;  0 5 ° 5 6 ’S 
1 2 ° 0 0 'E ;  60M; 14 XI 48.
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Svmphurus t r e w a v a s a e  Chabanaud 
( F i g .  45B)
Svmphurus E l a E l u s a
Regan 1914: 23. Specimens formed i n  p a r t  t h e  b a s i s  o f  S, t r e w a v a s a e . 
L a z z a r o  1973: 245;  A r g e n t i n a ;  H i s i d e n t i f i c a t i o n .
Roux 1973: 176. S o u t h e r n  B r a z i l .
£. t r e w a v a s a e
Chabanaud 1946a:  506.  O r i g i n a l  d e s c r i p t i o n ;  Cabo F r i o ,  B r a z i l .
G ln s b u rg  1951: 185,  B r i e f l y  m e n t io n e d  i n  c o m p a r i s o n  w i t h  p l a g l u s a . 
Menezes and Benvegnu 1976:  144; R e d e s c r i p t i o n ,  p h o t o g r a p h ,  d i a g n o s e d  from S. 
o l a e i u s a . e c o l o g i c a l  n o t e s .
S tudy  M a t e r i a l : 56 Spec im ens ,  5 2 .5 - 1 3 1  mm SL. 54 x - r a y e d ,  20 m easu red .
Remarks
Svmphurus t r e w a v a s a e  was d e s c r i b e d  by Chabanaud (1948:  508} from Cabo 
F r i o ,  B r a z i l ,  I n  h i s  r e v i s i o n  o f  w e s t e r n  A t l a n t i c  s p e c i e s ,  G i n s b u rg  (1951:  
185) b r i e f l y  compared  t h i s  s p e c i e s  w i t h  S. p l a g l u s a  and s u g g e s t e d  t h a t  
p o s s i b l y  S, t r a w a v a s a e  was n o t  d i s t i n c t  from S. p l a g l u s a . He n o te d  t h a t  
d i f f e r e n c e s  i n  eye  s i z e s  be tw een  t h e s e  s p e c i e s ,  c o n s i d e r e d  d i a g n o s t i c  by 
Chabanaud <1946},  were  n o t  a lw ays  s u c c e s s f u l  i n  s e p a r a t i n g  t h e  two s p e c i e s .
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G l n s b u r g  n o t e d  t h a t  t h e  s p e c i e s ,  a l t h o u g h  o v e r l a p p i n g  somewhat  In  m e r i s t l c s ,  
h a d  modal  d i f f e r e n c e s  i n  c o u n t s ,  h o w e v e r ,  G l n s b u r g  d i d  n o t  d i r e c t l y  examine 
a n y  t r e w a v a s a e  a n d  s u g g e s t e d  t h a t  t h e  two s p e c i e s  s h o u l d  be d i r e c t l y  
c o m p a red  i n  g r e a t e r  d e t a i l ,
M enezes  a n d  Banvegnu ( 1 976 :  145)  s t u d i e d  t h e  two n o m in a l  s p e c i e s  and 
c o n c l u d e d  t h a t  two d i s t i n c t  s p e c i e s  were  r e p r e s e n t e d .  They p o i n t e d  ou t  
s e v e r a l  d i f f e r e n c e s  b e t w e e n  t h e  s p e c i e s  n o t i n g  t h a t  S. t r e w a v a s a e  had more 
d o r s a l  and  a n a l  r a y s ,  more rows o f  s c a l e s ,  a s h o r t e r  gape  and  a l a r g e r  eye.  
They n o t e d  t h a t  t h e  most  s i g n i f i c a n t  d i f f e r e n c e s  o c c u r r e d  i n  p i g m e n t a t i o n  
p a t t e r n s  a n d  d e p t h  r a n g e s .  Svmphurus p l a g l u s a  h a s  a c h a r a c t e r i s t i c  large- 
b l a c k  s p o t  on  t h e  u p p e r  p a r t  o f  t h e  o p e r c l e  w h i c h  i s  n e v e r  p r e s e n t  i n  S, 
t r e w a v a s a e . Menezes a n d  Benvegnu p o i n t e d  o u t  t h a t  t h e r e  were a l s o  
d i f f e r e n c e s  I n  maximum s i z e s  a t t a i n e d  by  b o t h  s p e c i e s .  Svmphurus o l a e l u s a  
r e a c h e s  s i z e s  o f  109 -166  mm and  t h e s e  s i z e s  e x c e e d  t h a t  f o r  5-  t r ew avasae  
( l a r g e s t  s i z e  r e p o r t e d  139 mm). S i z e  d i f f e r e n c e s  b e tw e e n  t h e  two s p e c i e s  
a r e  a l s o  r e f l e c t e d  i n  r e l a t i v e  s i z e s  a t  f i r s t  m a t u r i t y .  Svmphurus 
t r e w a v a s a e  m a t u r e s  a t  a p p r o x i m a t e l y  80 mm SL ( s e e  b e l o w ) :  £- o l a p l u s a  
m a t u r e s  a t  a p p r o x i m a t e l y  110 mm SL ( s e e  d e s c r i p t i v e  a c c o u n t  f o r  t h i s  
s p e c l e s ) .
T h e r e  a r e  f u r t h e r  d i f f e r e n c e s  In  t h e  e c o l o g y  o f  t h e  two s p e c i e s ,  
Svmphurus p l a e i u s a  i s  a s h a l l o w  w a t e r  t o t i g u e f l s h  commonly found in  i n s h o r e ,  
e s t u a r i n e  a r e a s  and  s h a l l o w  c o a s t a l  w a t e r s  a t  d e p t h s  b e tw e e n  1 and 28 
m e t e r s .  A c c o r d i n g  t o  Topp a n d  H o f f  (1 9 7 2 )  t h e  u s u a l  b a t h y m e t r i c  l i m i t  fo r  
t h e  s p e c i e s  I s  a b o u t  6 m e t e r s .  The s m a l l e s t  (<25 mm SL) fi. p l a g l u s a  a re  
commonly t a k e n  i n  e x t r e m e l y  s h a l l o w  t i d a l  c r e e k s  (W yansk i ,  p e r s ,  commun.).
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In c o m p a r i s o n ,  t r e w a v a s a e  o c c u r s  In d e e p e r  w a t e r s  on t h e  i n n e r
c o n t i n e n t a l  s h e l f  a t  d e p t h s  b e tw e e n  12 and 190 m a t e r s  w i t h  a c e n t e r  o f  
abundance  c o n c e n t r a t e d  m o s t l y  be tw e en  40 and  110 m e t e r s  (Menezes and  
Benvegnu 1976) .  Menezes and  Benvegnu n o t e d  t h a t  e v e n  t h e  s m a l l e s t  specimens 
o f  g .  t r e w a v a s a e  a r e  found I n  r e l a t i v e l y  d e e p  w a t e r s  (12 t o  36 m e t e r s ) .
A lso ,  b o t h  young and  a d u l t  s p e c i m e n s  o c c u r  s p o r a d i c a l l y  i n  d e e p e r  w a t e r s  
(120-190 m e t e r s ) .  I t  I s  c l e a r  f rom t h e  above  i n f o r m a t i o n  t h a t  g .  p l a g l u s a  
and g ,  t r e w a v a s a e  a r e  d i s t i n c t  s p e c i e s  t h a t  a r e  q u i t e  d i f f e r e n t  i n  
m e t i s t i c s ,  m o rp h o m e t r i e s  and e c o l o g y .
Menezes and  Benvegnu were  c o n v i n c e d  t h a t  g .  o l a e l u s a  does  n o t  occu r  
a l o n g  t h e  B r a z i l i a n  c o a s t  and  t h a t  a l l  t h e  r e f e r e n c e s  t o  t h i s  s p e c i e s  In 
t h i s  a r e a  o r  e ven  f u r t h e r  s o u t h  were p r o b a b l y  b a s e d  on s p e c im e n s  o f  £.  
t r e w a v a s a e - T h e r e f o r e ,  r e p o r t s  o f  £ ,  o l a e l u s a  by Roux (1973:  176) f rom 
s o u t h e r n  B r a z i l  and  by L a z z a r o  (1973)  from A r g e n t i n a  a r e ,  In a l l  
p r o b a b i l i t y ,  r e f e r r a b l e  to  £ ,  t r e w a v a s a e .
D i a g n o s i s
A m e d ium -s iz e d  t o n g u e f l s h  w i t h  t h e  u n i q u e  c o m b i n a t i o n  o f  a 1 - 3 - 3  ID 
p a t t e r n ,  10 c a u d a l  r a y s ,  u n p ig m e n te d  p e r i t o n e u m ,  and  w i t h o u t  a p u p i l l a r y  
opercu lum. I t  i s  one o f  two A t l a n t i c  s p e c i e s  (£ ,  no rm an l  I s  t h e  o t h e r )
c h a r a c t e r i z e d  by a 1 -3 -3  ID p a t t e r n .  Among o t h e r  s p e c i e s  w i t h  a 1 - 3 - 3  ID
p a t t e r n ,  £ .  t r e w a v a s a e  I s  s i m i l a r  In m e r l s t i c s  t o  t h e  e a s t e r n  A t l a n t i c  S.
no rmanl  and t h e  e a s t e r n  P a c i f i c  £ .  a t r p m e p t a t u s . I t  i s  r e a d i l y
d i s t i n g u i s h e d  from £ ,  normanl  by c a u d a l  r a y  c o u n t  (10 v s .  1 2 ) ,  and t h e  
a b s en c e  o f  s c a l e s  on t h e  b l i n d  a i d e  d o r s a l  a n d  a n a l  f i n s  ( p r e s e n t  I n  £ .
269
popinqnl ) .  and  p i g m e n t a t i o n  p a t t e r n s  ( s h a r p l y - c o n t r a s t i n g  c r o s s b a n d i n g  i n  ji, 
t r e w a v a s a e  v s .  l i t t l e  o r  f a i n t  c r o s s b a n d i n g  In  fi. n o r m a n l ) . Svrnphurus 
t r e w a v a s a e  may be d i s t i n g u i s h e d  f rom £ .  a t r a m e n t a t u s  by c a u d a l  r a y  c o u n t  (10 
v s .  12) and  low er  c o u n t s  ( d o r s a l  r a y s  87-94 v s ,  92-96 ;  a n a l  r a y s  73 -78  vs .  
7 7 - B i ) ,  e s p e c i a l l y  v e r t e b r a e  number (48 -49  v s ,  5 0 - 5 2 ) .
Among A t l a n t i c  t o n g u e f l s h e s  n o t  p o s s e s s i n g  a 1 - 3 -3  ID p a t t e r n ,  £ .  
t r e w a v a s a e  o v e r l a p s  In  r a e r i s t i c s  s e v e r a l  1 - 3 - 2  ID p a t t e r n  s p e c i e s .  I n c l u d i n g  
S. n l e r e s c e n s . S.. p i p e r . S. p u s l l l u s . S, g i n s b u r g i . and u n d e s c r i b e d  s p e c i e s  
C. I t  I s  r e a d i l y  d i s t i n g u i s h e d  from a l l  o f  t h e s e  by c a u d a l  r ay  c o u n t  (10 
v s .  12 ) ,  ID p a t t e r n  ( 1 - 3 - 3  v s .  1 - 3 - 2 ) ,  and p e r i t o n e u m  p i g m e n t a t i o n  
(u n p ig m e n te d  v s .  b l a c k ) .
Among 1 - 4 - 2  ID p a t t e r n  s p e c i e s ,  £ .  t r e w a v a s a e  p a r t i a l l y  o v e r l a p s  £.  
k v a r o p t e r v g l u m  i n  some m e r i s t l c s  ( c a u d a l  r a y s ,  v e r t e b r a e ) ,  b u t  may e a s i l y  be 
d i s t i n g u i s h e d  from t h i s  S p e c i e s  i n  s e v e r a l  c h a r a c t e r s ,  i n c l u d i n g  ID p a t t e r n  
( 1 - 3 - 3  v s ,  1 - 4 - 2  In £ .  k v a r o p t e r v g lum) : p u p i l l a r y  ope rc u lu m  and membrane 
o s t i a  ( b o t h  w e l l - d e v e l o p e d  i n  k v a r o p t e r y g i u m  and a b s e n t  in 
t r e w f l v a s a e ) ; p i g m e n t a t i o n  p a t t e r n  ( £ .  t r e w a v a s a e  i s  b a nde d  w i t h o u t  a da rk  
brown c a u d a l  b l o t c h  w h i l e  In  S. k v a r o p t e r v g l u m  bands  a r e  n o t  u s u a l l y  p r e s e n t  
and t h e r e  i s  a  w e l l - d e v e l o p e d  c a u d a l  b l o t c h ) ;  and  f i n a l l y ,  5 .  t r e w a v a s a e  has  
h i g h e r  numbers  o f  d o r s a l  (88-94  v s .  83 -87)  and a n a l  r a y s  (73-78  v s .  6 7 - 7 2 ) .
Svmphurus t r e w a v a s a e  a l s o  o v e r l a p s  m e r i s t l c s  o f  s e v e r a l  1 -4 -3  s p e c i e s  
i n c l u d i n g  £ .  c l v i t a t i u m . £.. d l o m e d e a n u s , S. p l a g i u s a  and £ .  p l a g u s i a . I t  
d i f f e r s  from a l l  o f  t h e s e  s p e c i e s  I n  ID p a t t e r n  ( 1 - 3 - 3  v s ,  u s u a l l y  1 - 4 -3 )  
and  h a s  f ew e r  c a u d a l  r a y s  (10)  t h a n  £ .  c l v i t a t i u m  and S.- p l a p u a l a  ( c a u d a l  
r a y s  12) .  Svmphurus t r e w a v a s a e  d i f f e r s  a l s o  from t h e s e  two s p e c i e s  and S.
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d l o m e d e a n u s  I n  p o s s e s s i n g  more e x t e n s i v e  d e n t i t i o n  {£. t r e w a va sa e  has  w e l l -  
d e v e l o p e d  t e e t h  on t h e  o c u l a r  s i d e  l o w e r  jaw and t e e t h  p r e s e n t  ov e r  h a l f  of  
t h e  o c u l a r  s i d e  u p p e r  j aw  v s .  t e e t h  u s u a l l y  a b s e n t  o r  few on b o t h  o c u l a r  
s i d e  j a w s  In  S. c l v l t a t i m i i . S. p l a g u s l a  and  S. d lom e de anus ) . Svmphurus 
t r e w a v a s a e  nay  be f u r t h e r  d i s t i n g u i s h e d  from S. dlopiedeanus i n  t h a t  t h i s  
s p e c i e s  l a c k s  a p u p i l l a r y  o p e rc u l u m  ( v s .  wel 1 - d e v e lo p e d  i n  d lom edeanus ) 
and  t r e w a v a s a e  l a c k s  s p o t t i n g  on t h e  d o r s a l  and  a n a l  f i n s  ( u s u a l l y  w e l l -  
d e v e l o p e d  i n  S- d l o m e d e a n u s )
As m e n t i o n e d  a b o v e ,  SyfitpfruruB t r e w a v a s a e  Is  s i m i l a r  I n  body s i z e  and 
some m e r i s t l c s  t o  t h e  N o r t h  A t l a n t i c  £ ,  p l a y l u s a . I t  d i f f e r s  f rom t h i s  
s p e c i e s  In  h a v i n g  h i g h e r  m e r i s t l c s  ( d o r s a l  r ay s  88 -94  vs .  83-91 ;  a n a l  r a y s  
73 -78  v s .  6 7 - 7 5 ;  v e r t e b r a e  4 7 - 5 1 ,  u s u a l l y  48-49 v s .  45 -49 ,  u s u a l l y  4 5 - 4 8 ) ;  
S .  fcpywavagfle a l s o  l a c k s  s c a l e s  on t h e  b l i n d  s i d e  d o r s a l  and a n a l  f i n s  
( p r e s e n t  I n  n l a g l u s a ) , The two s p e c i e s  have q u i t e  d i s t i n c t  p i g m e n t a t i o n  
p a t t e r n s  ( c r o s s b a n d i n g  w i t h o u t  o p e r c u l a r  s p o t  i n  t r e w a va sa e  v s .  uniform  
c o l o r a t i o n  o r  o c c a s i o n a l  b a n d i n g  w i t h  w e l l  d e v e lo p e d  b l a c k  pigment  spo t  on 
t h e  o p e r c u l u m  In  £ .  p i a g l u s a ) .
D e s c r i p t i o n
A m e d i u m - s i z e d  t o n g u e f i s h  a t t a i n i n g  maximum s i z e s  o f  abou t  139 mm SL. 
ID p a t t e r n  u s u a l l y  1 - 3 - 3 ,  l e s s  f r e q u e n t l y  1-4-2  ( T a b le  9 ) .  Caudal r ays  10 
( T a b l e  1 0 ) .  D o r s a l  r a y s  8 7 - 9 4  ( T a b le  1 1 ) ,  Anal  r a y s  73-78 (T a b le  12).  
V e r t e b r a e  4 6 - 5 1 ,  u s u a l l y  4 8 - 4 9  ( T a b le  1 3 ) .  H y p u r a l s  4 ,  L o n g i t u d i n a l  s c a l e
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rows 67-BO, u s u a l l y  73-flO ( T a b le  14 ) .  L a t e r a l  s c a l e  rows 3 1 - 3 7 ,  u s u a l l y  32- 
35 ( T a b le  1 5 ) ,  S c a l e  rows  on h e a d  p o s t e r i o r  t o  low er  o r b i t  15 -20 ,  u s u a l l y  
15-18 ( T a b l e  1 6 ) .  P r o p o r t i o n a l  m ea s u rem e n ts  a p p e a r  in  T a b l e s  50 -51 ,
Body m o d e r a t e l y  deep  ( d e p t h  26 .7 -41 .9%  S L ) ; maximum d e p t h  o c c u r s  from 
r e g i o n  o f  a n a l  r a y  10 t o  t h e  m i d - p o i n t  o f  t h e  body.  Head m o d e r a t e l y  wide  
(20 .6 -2 6 .0 %  S L ) ; s n o u t  r e l a t i v e l y  s h o r t ,  r o u n d e d  ( 1 8 .1 -2 6 .3 %  HL), c o v e r e d  
w i t h  s m a l l  c t e n o i d  s c a l e s .  Dermal  p a p i l l a e  e v i d e n t  b u t  n o t  h i g h l y  d e v e lo p e d  
on b l i n d  s i d e  s n o u t .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  a b o u t  t h e  
f o r w a r d  e dge  o f  t h e  p u p i l  o f  t h e  l o w e r  e y e .  Eyes r e l a t i v e l y  l a r g e  1 1 ,4 -  
16,2% HL; u s u a l l y  e q u a l  i n  p o s i t i o n  o r  o c c a s i o n a l l y  w i t h  u p p e r  eye s l i g h t l y  
i n  advance  o f  l o w e r .  A n t e r i o r  s u r f a c e s  o f  e y e s  and n a r r o w  I n t e r o r b i t a l  
s p a ce  c o v e r e d  w i t h  4 - 6  s m a l l  c t e n o i d  s c a l e s .  P u p i l l a r y  o p e rc u l u m  a b s e n t .  
D o r s a l  f i n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  e q u a l  t o  f r o n t  m a r g i n  o f  u p p e r  e y e ,  
o c c a s i o n a l l y  s l i g h t l y  a n t e r i o r  t o  u p p e r  e y e .  S c a l e s  a b s e n t  on d o r s a l  and  
a n a l  f i n s .
T e e t h  w e l l - d e v e l o p e d  on b l i n d  s i d e  J a w s .  Lower j a w  on o c u l a r  s i d e  w i th  
s l e n d e r  t e e t h  c o v e r i n g  e n t i r e  m a r g i n  o f  d e n t a r y ;  u p p e r  j a w  on  b l i n d  s i d e  
w i t h  s m a l l  number  o r  s l e n d e r  t e e t h  on  a n t e r i o r  o n e - h a l f  t o  o n e - t h i r d  o f  
p r e m a x i 11a ,
272
T a b l e  50,  Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  In t h o u s a n d t h s  o f  S t a n d a r d  
L e n g t h ,  e x c e p t  S t a n d a r d  Length  ( I n  mm), f o r  Svmphurus t r e w a v a s a e ,
C h a r a c t e r u RAflGE HEAl* Sfi
SL 20 6 9 , 1 - 1 3 1 . 0 107.3 17.17
BD 19 267-419 307,9 31.01
PDL 20 36-50 4 1 .4 4 .2 5
PAL 20 184-243 217 .1 15.05
DBL 20 952-969 959 .6 4.35
ABL 20 757-812 783.1 15.56
PL 18 57-80 68 , 8 6.29
PA 20 37-83 60, 8 12.76
CFL 19 83-129 114.2 13 .70
HL 20 154-197 182.0 10 .62
HU 20 206-260 227 . 2 15,92
POL 20 106-132 118.7 8,41
SNL 20 28-48 37.6 4 , 95
UJL 20 34-45 39.8 3 .08
ED 20 20-20 23.0 2 .1 3
CD 19 31-47 4 1 . 0 4 .45
UHL 19 122 199 151,3 20,28
LHL 19 73-123 100.8 13.89
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T a b l e  51, Summary o f  m orphom e t r ie s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  Head Length 
( e x c e p t  HW/HL) f o r  Symphurus t r e w a v a s a e .
C h a r a c t e r u RAHGP M W £2
HW/HL 20 1 .0 4 - 1 ,4 9 1 .2 0.  10
POL 20 613-696 651.7 25 .95
SNL 20 161-263 206 .0 22 .84
UJL 20 186-250 216 . 8 17.72
ED 20 114-162 130. 6 12,67
CD 20 159-264 227 .2 26 ,08
OPLL 19 216-419 293 .6 46 .52
OPUL 19 159-297 227.3 38.54
UHL 19 682-960 817.7 80 .69
LHL 19 363-736 548.1 87 .74
2 74
P i g m e n t a t i o n
Eyed s u r f a c e  u s u a l l y  l i g h t  brown w i t h  3 - 7  ( u s u a l l y  3 -5 )  c o m p l e t e ,  
s h a r p l y - c o n t r a s t i n g , d a rk  brown c r o s s b a n d s .  Bands n o t  c o n t i n u e d  o n t o  d o r s a l  
and  a n a l  f i n s .  C r o s s b a n d s  on h e a d  and p o s t e r l o r m o s t  body u s u a l l y  f a i n t  and 
s om e t im e s  I n c o m p l e t e  bu t  u s u a l l y  v i s i b l e .  The f i r s t  c o n s p i c u o u s  b a n d  
c r o s s e s  t h e  body a t  t h e  l e v e l  o f  t h e  o p e rc u lu m .  In m os t  Spec im ens  body 
u s u a l l y  w i t h  t h r e e  c o n s p i c u o u s  c r o s s b a n d s  s i t u a t e d  b e tw e e n  t h e  p o s t e r i o r  
p a r t  o f  t h e  h e a d  and  the  c a u d a l  r e g i o n .  O u t e r  ope rc u lum  w i t h  s m a l l  c l u s t e r  
o f  brown s p e c k l e s  n e a r  v e n t r a l  m arg in  ( r e m n a n t s  o f  I n c o m p l e t e  b a n d ? ) .  I n n e r  
o p e r c u l u m  o f  b o t h  s i d e s  o c c a s i o n a l l y  l i g h t l y  p i g m e n te d .  I s t h m u s  
u n p l g m e n t e d .  S l i g h t  m ous tache  on o c u l a r  s i d e  u p p e r  l i p ;  lo w e r  l i p  u s u a l l y  
l i g h t l y  s p o t t e d ,  b u t  w i t h o u t  d e f i n i t e  m o u s t a c h e .  B l i n d  s i d e  a u n i f o r m  
c reamy w h i t e .  P e r i t o n e u m  u np lgm e n te d .
D o r s a l  and  a n a l  f i n  r a y s  f a i n t l y  p i g m e n te d  w i t h  l i g h t  brown p i g m e n t ,  
h e a v i e s t  on p r o x i m a l  h a l f  o f  r a y s .  Caudal  f i n  u s u a l l y  p a l e ,  o c c a s i o n a l l y  
s c a l e s  c o v e r i n g  c a u d a l  b a s e  d a r k e r  brown i n  c o l o r  t h a n  d i s t a l  p o r t i o n  o f  
c a u d a l  f i n  r a y s .
G e o g r a p h i c  D i s t r i b u t i o n  ( F i g .  I B ) .
Svmphurus t r e w a v a s a e  o c c u r s  i n  the  w e s t e r n  S o u th  A t l a n t i c  f rom 
s o u t h e a s t e r n  B r a z i l  t o  A r g e n t i n a  (Menezes and  Benvegnu 1976) ,  The 
n o r t h e r n m o s t  r e c o r d  f o r  t h i s  s p e c i e s  ( 2 2 ° 5 3 'S )  r o u g h l y  c o r r e s p o n d s  t o  Cabo 
F r i o ,  R io  de J a n e i r o ,  The spec im en  d e s c r i b e d  by L a z z a r o  (1973)  f rom 
A r g e n t i n a  i s  a l s o  r e f e r r a b l e  t o  t h i s  s p e c i e s .
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B a t h y m e t r i c  D i s t r i b u t i o n
Svmphurus t r e w a v a s a e  o c c u r s  a t  m odera te  d e p t h s  (40 -110  m) on th e  open  
c o n t i n e n t a l  s h e l f  (Menezes and  Benvegnu 1976) ,  S i n c e  a l l  s i z e  c l a s s e s  a r e  
found  a t  t h e s e  d e p t h s ,  I t  i s  n o t  l i k e l y  t h a t  t h e  s p e c i e s  u t i l i z e s  s h a l l o w  
i n s h o r e  h a b i t a t s  as  n u r s e r y  g r o unds .  Summarized d e p t h  o f  c a p t u r e  
i n f o r m a t i o n  from Menezes and Benvegnu (1976)  r e v e a l s  t h a t  4 4 / 5 2  (35%) o f  the  
s p e c im e n s  t h e y  examined were t a k e n  a t  d e p th s  b e t w e e n  50-100 m. The d e e p e s t  
c a p t u r e  r e p o r t e d  was f o r  a s i n g l e  specimen  c o l l e c t e d  a t  179 nt, Only t h r e e  
s p e c im e n s  were t a k e n  s h a l l o w e r  t h a n  40 m,
S l a e  arid S e x u a l  M a t u r a t i o n
Svmphurus t r e w a v a s a e  i s  a m ed ium -s ized  t o n g u e f i s h .  Menezes and 
Benvegnu (1976)  r e p o r t e d  a maximum s i z e  o f  139 mm SL. The l a r g e s t  spec im ens  
examined  i n  t h i s  s t u d y  were males  m e a s u r in g  124, 125 and 131 mm SL and a 
f em a le  a t  123 mm SL. Males i n  t h e  p r e s e n t  s t u d y  r a n g e d  i n  s i z e  from 5 2 ,5 -  
131 mm SL; m ea su red  f e m a le s  were  o n l y  s l i g h t l y  s m a l l e r ,  r a n g i n g  from 6 3 .7 -  
123 mm SL.
Based on th e  r e p r o d u c t i v e  s t a g e s  o f  f e m a l e s ,  t h i s  s p e c i e s  a t t a i n s  
s e x u a l  m a t u r i t y  a t  a p p r o x i m a t e l y  80 mm SL. Females  examined  in  t h i s  s t u d y  
r a n g e d  i n  s i z e  from 6 3 ,7 - 1 2 3  mm SL. The s m a l l e s t  g r a v i d  f e m a le  was 78.3 mm
SL, A l l  f e m a le s  ove r  BO mn SL had  f u l l y  e l o n g a t e  gonads  and  were e i t h e r
g r a v i d  o r  s p e n t .  Females  r a n g i n g  in  s i z e  f rom 6 3 . 7 - 7 4 , 7  mm SL were 
r i p e n i n g .  Two f e m a le s ,  6 9 .0  and 78 .0  mm SL, were immature.
L i t t l e  e l s e  i s  known o f  t h e  b i o l o g y  o f  t h i s  s p e c i e s .
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H a t e r l f l L  Examined 51 Spec imens ,  10 L o t s .
BMNH 1 9 1 3 . 1 2 . A:264;  H a lo type ;  (117) ;  B r a z i l ;  73M. BMNH 1 9 1 3 .1 2 .4 : 2 6 5 - 2 7 3 ;  
P a r a t y p e s ;  9 ( 5 9 . 5 - 1 1 2 ) ;  73M- MNHN 50 -69 ;  P a r a t y p e ;  (1 0 6 ) ;  B r a z i l ;  73M.
MNHN 1975-272;  4 ( 1 0 2 - 1 2 4 ) ;  B r a z i l ;  69M. MNHN 1975-271;  6 ( 7 3 , 3 - 1 3 1 ) ;
B r a z i l ;  66M. MZUSP 12457-463; 1 2 ( 5 2 . 5 - 1 1 9 ) ;  3 4 °1 1 , S 52°19'W; 58K; 16 I 72.
MZUSP 12476-77;  2 (1 2 4 -1 2 5 ) ;  2 9 ° 3 3 ’S 48°57 'V ;  96H; 06 IV 72. MZUSP 12465-89;
5 (66  7 - 1 1 3 ) ;  3 3 ° 5 0 'S  5 1 °5 r W ' ;6 5 M ;  19 IV 72.  MZUSP 12498-500;  3 ( 1 1 4 -1 2 5 ) ;  
35°11 ’S 5 2 ° 4 7 ’W; 97M; 30 X 72. MZUSP 12829; 0 ( 5 4 . 8 - 1 1 9 ) ;  B r a z i l .  FURG
UNCAT; 2; 3 2 ° 0 9 'S  5 l °55 'H ;  14M; 01 IX 82.
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CHAPTER 6 .5  
S p e c i e s  w i t h  a 1 -4 -2  ID P a t t e r n
Svmphurus k v a r o p t e r v g l u m  Menezes arid Benvegnu  1976
( F ig .  46A)
S, carvu£
Roux 1973: 175; (Not  o f  G l n s b u r g ,  1951: 192 ) .
£.  kvarop te rvg lm n
Hanezes and Benvegnu 1976: 140;  O r i g i n a l  d e s c r i p t i o n  w i t h  p h o t o g r a p h ;  
B r a z i l ;  2 t ° 3 4 ’S 4 8 ° 1 0 ’W; 52M; 14 V 75; I l o l o t y p e  HZUSP 12425;  (119  mm SL)
Remarks
Menezes and Benvegnu ( 1 9 7 6 )  r e g a r d e d  t h e  p r e s e n c e  o f  membrane o s t i a  a s  
a u n i q u e  c h a r a c t e r  s e p a r a t i n g  £ ,  k v a r o p t e r v ^  ium from a l l  s p e c i e s  i n  t h e  
ge n u s .  T l r e e  o t h e r  s p e c i e s  ( £ ,  m i n o r . £ ,  p a r v u s  and  £-  o m m a a p l l u s 1 have 
a l s o  b e e n  found  t o  p o s s e s s  membrane o s t i a .  I n t e r e s t i n g l y ,  a l l  f o u r  s p e c i e s  
s h a r e  a common ID p a t t e r n  ( 1 - 4 - 2 ) .  The p o s s e s s i o n  o f  t h e s e  two 
synapom orh ie s  i n d i c a t e  t h a t  t h e s e  f o u r  s p e c i e s  c o m p r i s e  a d i s t i n c t  
a s sem b lage  w i t h i n  t h e  g e n u s .  I n  a d d i t i o n  to  t h e  two c h a r a c t e r s  m e n t i o n e d  
a bove ,  t h e s e  s p e c i e s  s h a r e  o t h e r  c h a r a c t e r s  In  common i n c l u d i n g  c a u d a l  r a y  
c o u n t  ( 1 0 ) ,  s i m i l a r ,  low m e r i s t l c s  and a l l  h a v e  a w e l l - d e v e l o p e d  p u p i l l a r y
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o pe rc u lum .  Three  o f  the  f o u r  ( n o t  S.  o r a r a a sp l lu s ) s h a r e  a s i m i l a r  p igmen t  
p a t t e r n  w i t h  a p r o m i n e n t ,  d a r k  brown b l o t c h  on t h e  c a u d a l  r e g i o n  o f  the  
body .  The c a u d a l  b l o t c h  l a  l a c k i n g  In  £ .  o n u n a s p l lu s . I n s t e a d  t h i s  s p e c i e s  
h a s  a s i n g l e  o c e l l a t e d  s p o t  on t h e  d o r s a l  and a n a l  f i n s .
S tu d y  H a t e p l a l : 14 s p e c i m e n s ,  3 1 . 9 - 1 2 0  ram SL. 14 x - r a y e d ,  12 m ea su red .
D i a g n o s i s
The p r e s e n c e  o f  a 1 - 4 -2  ID p a t t e r n ,  membrane o s t i a ,  10 c a u d a l  r a y s  and 
a p u p i l l a r y  operculum  s e p a r a t e s  £ .  k v a r o p t e r v g i u m  from a l l  o t h e r  s p e c i e s  i n  
t h e  genus  e x c e p t  t h e  o t h e r  t h r e e  members o f  t h i s  s p e c i e s  g ro u p .  With 
r e s p e c t  t o  f i n  r ay  and v e r t e b r a e  c o u n t s  and t h e  p r e s e n c e  o f  a p ig m e n t  b l o t c h  
n e a r  the  c a u d a l  f i n  b a s e ,  k v a r o p t e r v g i u m  i s  more c l o s e l y  r e l a t e d  t o  the  
n o r t h  A t l a n t i c  pa rvp^  t h a n  t o  t h e  o t h e r  two s p e c i e s .  Svmphurus 
k v a r o p t e r v g i u m  can  be d i s t i n g u i s h e d  from £ ,  p a r v u s . how ever ,  by  d i f f e r e n c e s  
In modal d i s t r i b u t i o n s  o f  m e r i s t i c  c h a r a c t e r s  ( s e e  F i g s .  19-21 f o r  f r e q u e n c y  
h i s t o g r a m s  o f  m e r i s t l c s  f o r  1 -4 -2  ID p a t t e r n  s p e c i e s ) ,  Symphurus 
k v a r o p t e r v g i u m  has h i g h e r  c o u n t s  i n c l u d i n g  h i g h e r  d o r s a l  and  a n a l  f i n  ray 
c o u n t s  ( d o r s a l  r a y s  83-87 v s ,  7 5 - 8 6 ;  a n a l  r a y s  67-72  v s ,  6 0 - 7 0 )  and  a h i g h e r  
number o f  s c a l e  rows (73-81  v s ,  5 9 - 7 8 ,  b u t  u s u a l l y  59-74  i n  S.  p a r v u s ).
T h e re  a r e  a l s o  d i f f e r e n c e s  i n  maximum s i z e s  a t t a i n e d  by b o t h  s p e c i e s .  
Svmphurus p a rv u s  I s  a s m a l l e r  s p e c i e s  r e a c h i n g  a  maximum s i z e  o f  a b o u t  88 mm 
SL and  i n d i v i d u a l s  as  s m a l l  as  3 5 -5 0  mm SL a r e  s e x u a l l y  m a tu r e  (F ig .  23) .  
T h i s  c o n t r a s t s  w i t h  k v a r o p t e r v g i u m  where c o m p a r a t i v e l y  l a r g e r  s i z e s  (85 
mm SL o r  l a r g e r )  a r e  n e c e s s a r y  b e f o r e  m a t u r i t y  i s  r e a c h e d .
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M e r i s t i c  d i f f e r e n c e s  be tween  S. k v a r o p t e r v g i u m  and t h e  C a r ibbean  £ ,  
oiruaaaoilua and North A t l a n t i c  £ ,  m ino r  a r e  e ven  more d i s t i n c t  {see F i g s .  19- 
21) and a d d i t i o n a l l y ,  S.  k v a r e n t e r v e l u m  i s  a much l a r g e r  th a n  t h e s e  two 
d i m i n u t i v e  f l a t f i s h e s .  Svmphurus k v a r o p t e r v e l u m  r e a c h e s  l e n g t h s  o f  120 mm 
SL w h i l e  t h e  o t h e r  two s p e c i e s  a re  c o n s i d e r a b l y  s m a l l e r  (60 mm SL, S.
ommmaspi lus  and 71 mm SL, S. min or ) ,
D e s c r i p t i o n
A m ed ium -s ized  t o n g u e f i a h  a t t a i n i n g  a maximum l e n g t h  o f  a p p ro x i m a t e ly  
120 mm SL. ID p a t t e r n  1 -4 -2  (Tab le  9 ) .  Caudal  r a y s  10 (T ab le  1 0 ) .  Dorsa l
r a y s  83-B7 (T ab le  11 ) .  Anal  r ay s  67-72  ( T a b le  12) .  V e r t e b r a e  47-49 ,
u s u a l l y  47 -48  (T ab le  13 ) .  h y p u r a l s  4 .  L o n g i t u d i n a l  s c a l e  rows 73-81 (T ab le  
1 4 ) .  S c a l e  rows on head  p o s t e r i o r  t o  low er  o r b i t  1 6 - l f l ,  u s u a l l y  16-17 
( T a b le  1 5 ) .  L a t e r a l  s c a l e  rows 36-39 (Table  16 ) .  P r o p o r t i o n a l  measurements  
a p p e a r  i n  T a b le s  52-53.
Body r e l a t i v e l y  deep (dep th  24 .4 -31 .9%  SL) ; maximum d e p th  i n  a n t e r i o r  
t h l r d  o f  body.  Head r e l a t i v e l y  wide (20 .8 -25 ,3%  SL) ; s n o u t  r e l a t i v e l y  
s h o r t ,  somewhat rounded (14,9-19 .5% HL), c o v e r e d  w i t h  small  c t e n o i d  s c a l e s .  
Dermal  p a p i l l a e  w e l l  d e v e lo p e d  in  l a r g e r  spec im ens  b u t  p o o r l y  deve loped  i n  
s m a l l e r  i n d i v i d u a l s .  Dermal p a p i l l a e  p r e s e n t  on b l i n d  s i d e  snou t ,  c h i n  and 
d o r s a l  r e g i o n  o f  the  head  p r e c e d in g  d o r s a l  f i n .  On t h e  o c u l a r  s i d e ,  dermal  
p a p i l l a e  e x t e n d  on to  the  s n o u t ,  a lm o s t  t o  t h e  l e v e l  o f  the  e ye s .  Mouth 
s m a l l ,  t h e  gape v e r y  s h o r t ,  e qua l  t o  t h e  l e n g t h  o f  t h e  s n o u t ;  p o s t e r i o r  
e x t e n s i o n  o f  the  m a x i l l a  e x t e n d s  t o ,  b u t  n o t  u s u a l l y  beyond ,  the r e g i o n  of  
t h e  a n t e r i o r  b o r d e r  and the  a n t e r i o r  m arg in  o f  the  p u p i l  o f  the lower eye.
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T a b l e  52. Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  I n  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g th ,  e x c e p t  S t a n d a r d  Length  ( i n  mm), f o r  Svmphurus k v a r o p t a r v g i l u m .
C h a r a c t e r £ flEAN ££
SL 12 3 1 . 9 - 1 1 9 . 6 9 3 , 4 23 .46
fiD 12 244*- 319 298 . 7 18 .87
PDL 12 28-4*6 3 5 ,5 5 .49
PAL 12 174-232 2 0 9 . 8 14 . 50
dbl 12 954-978 9 6 4 .2 6 .7 7
ABL 12 751-809 7 8 3 , 4 1 9 ,0 5
PL 10 59-85 7 0 .8 7 .0 5
PA 11 45-78 58 .4 12 .22
CFL 11 92-119 107 . 3 7 .6 3
HL 12 156-210 192 . 3 15 .23
HW 12 208-253 235 , 2 12 .86
POL 12 105-142 127 .4 10 .54
SNL 12 26-40 32 .8 4 . 4 5
UJL 12 29-47 37 .2 4 . 7 5
ED 12 22-34 27,  2 3 . 13
CD 12 29-49 40 .  6 5 .9 2
UHL 12 130-175 1 5 1 .8 14 .3 0
LHL 12 82-115 100 . 8 9 .8 1
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T a b l e  53, Summary o f  m o r p h e m e t r i e s  e x p r e s s e d  i n  t h o u s a n d t h s  o f  Head Length  
( e x c e p t  HL/HW) f o r  Svmphurus k y a r o p t e r v g l u m .
c h a r a c t e r a PAWE £fi
HW/HL 12 1 . 0 4 - 1 . 3 5 1.2 0 09
POL 12 624-706 663 .2 24, 24
SNL 12 149-195 L70.5 17 .28
UJL 12 151-227 192, 1 17, 55
ED 12 117-164 13 9 ,8 14 .2 9
CD 12 165-260 211, 7 29 .6 6
OPLL 12 179-370 298 ,4 46.  78
OFUL 12 166-294 213 .0 35.71
UHL 12 672-890 791 .6 67 .6 1
LHL 12 388-642 527.6 67 .2 0
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Eyes r e l a t i v e l y  l a r g e  ( i l . 7-16.4% HL) , a b o u t  e q u a l  Co t h e  l e n g t h  o f  t h e  
s h o r t  s n o u t ,  u s u a l l y  e q u a l  i n  p o s i t i o n ,  a l t h o u g h  o c c a s i o n a l l y  u p p e r  eye 
s i t u a t e d  s l i g h t l y  more a n t e r i o r  t h a n  l o v e r .  Eyes  v i t h  4-fl s m a l l  c t e n o i d  
S c a l e s  on t h e  u p p e r  s u r f a c e s ;  w i t h  1-3 s c a l e s  i n  n a r r o w  i n t e r o r b i L a i  s p a c e .  
P u p i l l a r y  o p e rc u lu m  w e l l  - d e v e l o p e d . D o r s a l  f i n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  
e q u a l  t o  a n t e r i o r  m a r g i n  o f  u p p e r  e y e ;  o c c a s i o n a l l y  e x t e n d i n g  s l i g h t l y  
a n t e r i o r  o f  f o r w a r d  m a r g i n  o f  u p p e r  e y e .  D o r s a l  f i n  membrane, f rom a b o u t  
the  s e v e n t h  r a y  b a c k w a rd ,  w i t h  a  s e r i e s  o f  o r i f i c e s  i n  i t s  b a s a l  p a r t .  Anal 
f i n  membrane a l o n g  b a s a l  p a r t  a l s o  w i t h  p e r f o r a t i o n s  e x t e n d i n g  f o r  t h e  
e n t i r e  l e n g t h  o f  t h e  f i n .
S c a l e s  m o d e r a t e  I n  s i z e ;  c t e n o i d ;  w i t h  c t e n i  a b o u t  e q u a l l y  d e v e l o p e d  on 
b o t h  s i d e s  o f  f i s h .
T e e t h  w e l l  d e v e l o p e d  on  b l i n d  s i d e  j a w s .  Lower Jaw on o c u l a r  s i d e  
u s u a l l y  w i t h  a s i n g l e  row o f  s m a l l  t e e t h  e x t e n d i n g  o v e r  a n t e r i o r  t h r e e  - 
f o u r t h s  o r  o c c a s i o n a l l y  c o v e r i n g  e n t i r e  d e n t a r y .  Eyed s i d e  u p p e r  j a w  w i t h  
t e e t h  a r r a n g e d  in  a  s i n g l e  row u s u a l l y  e x t e n d i n g  t o  t h e  m i d p o i n t  o f  t h e  
p r e m a x l l l a  or  o c c a s i o n a l l y  r e a c h i n g  s l i g h t l y  p o s t e r i o r  t o  t h e  m i d p o i n t  o f  
t h e  p r e m a x l l l a .
P i g m e n t a t i o n
Eyed s u r f a c e  g e n e r a l l y  l i g h t  brown,  o f t e n  m o t t l e d  w i t h  d i f f u s e  a r e a s  o f  
d a r k e r  brown p i g m e n t .  S c a l e  m a r g i n s  h i g h l i g h t e d  w i t h  d a r k e r  brown p ig m e n t .  
The most  c o n s p i c u o u s  p i g m e n t a t i o n  on t h e  body  i s  a l a r g e  a n d  v e r t i c a l l y  
e l o n g a t e d  d a r k  brown s p o t ,  a p p r o x i m a t e l y  5-7 s c a l e  rows i n  l e n g t h  and  7-9 
s c a l e  rows  w id e ,  s i t u a t e d  3-5  s c a l e  rows  i n  f r o n t  o f  the  c a u d a l  f i n  b a s e .
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O percu lum  n o t  p i g m e n te d  o t h e r  t h a n  g e n e r a l  body c o l o r .  I n n e r  o p e r c u l u m  and  
i s t h m u s  n o t  p i g m e n t e d .  S l i g h t  m o u s t a c h e  on  t h e  o c u l a r  a i d e  u p p e r  l i p ;  l ow e r  
l i p  i n f r e q u e n t l y  s p o t t e d .  B l i n d  s i d e  w h i t e .  P e r i t o n e u m  u n p i g m e n t e d .
No d e f i n e d  p i g m e n t a t i o n  p a t t e r n s  i n  t h e  v e r t i c a l  f i n s ,  b u t  w i t h  r a y s  
v a r i o u s l y  p i g m e n t e d ,  b e c o m in g  d a r k e r  i n  p o s t e r i o r  t h i r d  o f  body .  Cauda l  f i n  
g e n e r a l l y  p a l e ;  t h e  b a s a l  p o r t i o n  w i t h  s c a l e s  m ore  d a r k l y  p i g m e n t e d  t h a n  t h e  
d i s t a l ,  s c a l e l e s s  h a l f  o f  f i n .
s i z e  and  Sexua l  M a t u r a t i o n
Svmphurus k v a r o p t e r v g l u m  i s  a m e d i u m - s i z e d  t o n g u e f l s h  a t t a i n i n g  maximum 
l e n g t h s  o f  a b o u t  120 mm St,, I t  i s  i n f r e q u e n t l y  c o l l e c t e d  and  t h u s  l i t t l e  Is  
known r e g a r d i n g  a s p e c t s  o f  i t s  l i f e  h i s t o r y .  Of 12 s p e c i m e n s  e x a m i n e d  i n  
t h i s  s t u d y ,  t h e  l a r g e s t  t h r e e  ( 1 2 0 1 110 a n d  106 mm SL) were  m a l e s .  The 
l a r g e s t  f em a le  m e a s u r e d  106 mm SL and  a p p e a r e d  t o  b e  g r a v i d ,  Two s m a l l e r  
f e m a l e s ,  7 4 .1  a n d  8 5 .9  mm SL, had  e l o n g a t e  o v a r i e s  t h a t  c o n t a i n e d  o n l y  
u n r l p e n e d  ova .  From t h e s e  b r i e f  o b s e r v a t i o n s ,  I t  w ou ld  a p p e a r  t h a t  t h i s  
s p e c i e s  a t t a i n s  s e x u a l  m a t u r i t y  a t  a s i z e  o f  a p p r o x i m a t e l y  90 mm SL.
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Geoeraohlc and Bathymetric PlBtrlbidtlgria (F ig .  22) .
Sym phurus  k y a r o p t e r y g ium I n h a b i t s  I n n e r  c o n t i n e n t a l  s h e l f  w a t e r s  a lo n g  
t h e  c o a s t  o f  s o u t h e r n  B r a z i l  (Menezes  and  Benvegnu  1 9 7 6 ) .  I t  h a s  b e e n  
c o l l e c t e d  o n l y  In  t h e  w e s t e r n  S o u t h  A t l a n t i c  f rom  B a l a  d a  l l h a  G r a n d e ,  Rio 
de  J a n e i r o  ( a b o u t  23°S ,  44°30 'W )  t o  R io  G ra n d e  do Su l  ( 3 1 ° 2 4 * S ;  5Q °3 6 'U ) .
Based  upon  t h e  l i m i t e d  number o f  s p e c i m e n s  c o l l e c t e d  t h u s  f a r ,  i t  
a p p e a r s  t h a t  t h i s  s p e c i e s  i n h a b i t s  open  s h e l f  w a t e r s  b e t w e e n  36 -69  m e t e r s .
In  t h e  S o u t h  A t l a n t i c ,  t h e  d e p t h  r a n g e  i n h a b i t e d  by  S. k v a r o E t e r v g l u m  
p a r t i a l l y  o v e r l a p s  t h a t  o f  £ .  t r e w a v a s a e  ( s e e  b a t h y m e t r i c  d i s t r i b u t i o n  u nde r  
a c c o u n t  o f  S.. t r e w a v a s a e ) b u t  s i n c e  s o  few f c v a pop te rvg iun i  a r e  a v a i l a b l e  
f o r  a n a l y s i s ,  i t  i s  d i f f i c u l t  t o  e s t i m a t e  t h e  d e g r e e  o f  o v e r l a p  b e tw e e n  
t h e s e  two s p e c i e s .  Svmphurus t r e w a v a s a e  r a n g e s  i n t o  d e e p e r  w a t e r .
M a t e r i a l  Examined
C o u n t e d  and  f l e a s u r e d  12 S p e c im e n s ,  9 L o t s .
MZUSP 12425 ;  H o l o t y p e  ( 1 1 9 ) ;  2 6 ° 3 4 'S  48°10 'W ;  52M; 14 V 75 .  MZUSF 12783;  
P a r a t y p e ;  ( 3 1 . 9 ) ;  B a l a  de  l l h a  G r a n d e ,  B r a z i l ;  May, 1966,  MZUSP 12784;  
P a r a t y p e ;  ( 8 5 . 9 ) ;  l l h a  de  Sao S e b a s t l a o ,  B r a z i l ;  O c t ,  1925.  MZUSP 12913;  
P a r a t y p e :  ( 9 2 . 7 ) ;  2 4 ° 5 7 'S  45°32 'W ;  61M; 26 11 75. MZUSP 1291 4 -9 1 5 ;
P a r a t y p e s ;  ( 8 6 . 3 - 9 4 . 7 ) ;  2 5 ° 3 3 'S  46°42 'W ;  55M; 17 V 75, MNHN 1 975 -264 ;  
2 ( 7 4 . 1 - 1 0 6 ) ;  2 3 ° 2 6 ' S  44°36 'W ;  36M; 09 X I I  61 .  MNHN 1975 266 ;  P a r a t y p e ;  
( 9 6 . 5 ) ;  2 4 ° 3 4 ' S  4 6 ° 3 1 'U ;  45M; 14 XII  61 .  MNHN 1 9 7 5 - 2 6 7 ;  P a r a t y p e ;  ( 1 1 7 ) ;  
3 1 ° 2 4 ' S  5 0 ° 3 6 ' W; 66M; 17 X U  61,  MNHN 1 9 7 5 - 2 6 8 ;  2 ( 1 0 6 - 1 1 0 ) ;  3 1 ° 2 4 'S
50°36 'W ;  69M; 29 XII  61 .  C o u n t e d  ; MNHN 1 9 7 5 - 2 6 5 ;  P a r a t y p e s ;  2 ( 9 6 . 0 - 1 1 6 ) ;
2 4 ° 1 8 'S  45°22 'W ;  66M; 11 X I I  61 .
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F i g u r e  19 ,  F r e q u e n c y  h i s t o g r a m  f o r  the  number  o f  d o r s a l  r a y s  o c c u r r i n g  in  
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F re q u en c y  h i s t o g r a m  f o r  t h e  number o f  a n a l  r a y s  o c c u r r i n g  In 




































































n  od 












O O OM —
287
F i g u r e  21, F r e q u e n c y  h i s t o g r a m  f o r  t h e  number o f  v e r t e b r a e  o c c u r r i n g  i n  
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:us m ino r  G ln s b u rg  1951 
( F i g .  46B) 
L a r g e s c a l e  T o n g u e f l s h
A n h o r l s t l a  p i g r a
Goode and Bean 1G06: 154 ( I n  p a r t ) ;  Spec imens  from A l b a t r o s s  S t a t i o n  2574 
m ig h t  b e  the  same spec im ens  i n c l u d e d  in  the  o r i g i n a l  d e s c r i p t i o n  o f  A. 
P i g r a .
? Svinphurus p u s l l l u s
Kyle 1913; 145;  D e s c r i p t i o n  and f i g u r e  o f  s y n t r a e t r l e a l  l a r v a  p o s s i b l y  o f  t h i s  
sp e c  i e s  .
Symphurus mipop
G ln s b u rg  1951;  192; O r i g i n a l  d e s c r i p t i o n  w i t h  p h o t o g r a p h .
B r i g g s  1958: 298; D i s t r i b u t i o n  l i s t e d  f o r  F l o r i d a ,
Topp and  H o f f  1972; 83; D i s t r i b u t i o n  and  e c o l o g i c a l  i n f o r m a t i o n ;  wes t  
F l o r i d a  s h e l f .
H a r k l e  e t  a l . 1980: 59; C a p t u r e  o f  s i n g l e  l a r v a  on  Nova S c o t i a n  s h e l f .
H i l l e r  and J o r g e n s o n  1973; 305;  M e r i s t l c s  f o r  two s p e c i m e n s  ( I n c l u d e d  
v e r t e b r a e  c o u n t s ) .
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Remarks
The s p e c i m e n s  f rom  A l b a t r o s s  S t a t i o n  2 374 (USNM 1 3 1 5 9 0 - 9 1 )  m ig h t  be  t h e  
same a s  w e re  I n c l u d e d  In  t h e  o r i g i n a l  a c c o u n t  o f  p i  g e r  a s  n o t e d  above
u n d e r  t h a t  s p e c i e s .  I n  t h e  o r i g i n a l  d e s c r  l p t i  o n ,  G l n s b u r g  r e f e r r e d  t o  t h e  
p a r a t y p e  from A l b a t r o s s  S t a t i o n  2372 a s  USNM 131593 .  The a c t u a l  c a t a l o g  
number i s  USNM 131293 (USNM 131593 i s  a s s i g n e d  t o  a l o t  c o n t a i n i n g  J e n k l n s  1 a 
l a r n o r o t a e n i a ) ,
The l a r v a l  s p e c i m e n  d e s c r i b e d  by Kyle  ( 1 9 1 3 )  c o u l d  p o s s i b l y  be a 
s p e c i m e n  o f  S. m i n o r  b u t  s i n c e  l i t t l e  I s  known a b o u t  t h e  l a r v a l  s t a g e s  o f  
t h i s  s p e c i e s  t h e  s p e c i f i c  I d e n t i t y  o f  t h i s  s p e c i m e n  c a n  n o t  be  d e t e r m i n e d  
w i t h  a c c u r a c y  a t  t h i s  t i m e .
S tu d y  M a t e r i a l : 79 s p e c i m e n s ,  2 2 , 6 - 7 0 , 6  mm SL, 78 x - r a y e d ,  31 m e a s u r e d .
D i a g n o s i s
T h i s  s p e c i e s  d i f f e r s  f rom a l l  o t h e r s  In  t h e  g e n u s  i n  i t s  c o m b i n a t i o n  o f  
10 c a u d a l  r a y s ,  1 - 4 - 2  ID p a t t e r n ,  p r e s e n c e  o f  a w e l l - d e v e l o p e d  p u p i l l a r y  
o p e r c u l u m ,  p o s s e s s i o n  o f  membrane o s t l a ,  a n d  low m e r l s t l c s .  I t  o v e r l a p s  and 
i n t e r g r a d e s  w i d e l y  w i t h  £ .  a r a w a k . S. o m m a s p l lu s  and  S, p a r v u s  i n  m e r i s t i c  
c h a r a c t e r s .  I t  I s  c l o s e l y  r e l a t e d  t o  S. p a r v u s  and  £ ,  o m m a s a l l u s . a g r e e i n g  
w i t h  them I n  p o s s e s s i n g  10 c a u d a l  r a y s ,  membrane o s t i a ,  w e l l  d e v e l o p e d  
p u p i l l a r y  o p e r c u l u m  and  a 1 - 4 - 2  ID p a t t e r n .
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Symphurus  m in o r  o v e r l a p s  b o t h  £ .  p a r v u s  a n d  £ .  Qnutlflspllus In  most 
m e r i s t l c s .  F r e q u e n c y  h i s t o g r a m s  o f  m e r i s t l c s  f o r  t h e  f o u r  s p e c i e s  w i t h  a 1-
4 - 2  ID p a t t e r n  a r e  p r e s e n t e d  In  F i g u r e s  1 9 - 2 1 ,  Based  on o v e r a l l  
s i m i l a r i t y ,  i n c l u d i n g  m e r i s t l c s ,  e c o l o g y  and  p i g m e n t a t i o n ,  £.  m ino r  I s  most 
s i m i l a r  t o  p a r v u s  b u t  may be d i s t i n g u i s h e d  by  I t s  m o d a l l y  lo w e r  c o u n t s  
( v e r t e b r a e  4 1 - 4 3  v s .  4 4 - 4 6 ;  d o r s a l  r a y s  69 -81  v s .  75 -86 ;  and a n a ]  r ays  56-64 
v s .  6 0 - 7 0 ) ,  A l s o ,  I t s  s i z e  a v e r a g e s  somewhat  s m a l l e r  t h a n  S.. p a r v u s  (see  
F i g .  23 f o r  a  c o m p a r i s o n  o f  s i z e s  and  m a t u r i t y  s c h e d u l e s  f o r  t h e  1 -4 -2  
s p e c i e s )  and  J5. m ino r  g e n e r a l l y  o c c u r s  a t  s h a l l o w e r  d e p t h s  t h a n  £,  p a rv u s  
( s e e  b e l o w ) ,
The m os t  n o t a b l e  d i f f e r e n c e s  b e t w e e n  g ,  om m a s p i lu s  and S.  m ino r  a r e  the 
p i g m e n t a t i o n  p a t t e r n s  f o r  e a c h  s p e c i e s ;  S, m in o r  l a c k s  t h e  s i n g l e  o c e l l a t e d  
s p o t s  on  t h e  d o r s a l  a n d  a n a l  f i n s  w h ic h  a r e  p r e s e n t  and  q u i t e  cons  P i  cuous  in
5-  o m m a s p l l u s . A d d i t i o n a l l y ,  5  mlpop h a s  a l a r g e ,  i r r e g u l a r l y - s h a p e d  dark 
b rawn b l o t c h  on  t h e  c a u d a l  p o r t i o n  o f  t h e  body  w h ic h  i s  a b s e n t  In  £. 
Qmoiflgpi lus .
T h i s  s p e c i e s  i s  s u p e r f i c i a l l y  s i m i l a r  t o  a ra w ak  i n  m e r i s t l c s  b u t  
d i f f e r s  i n  many c h a r a c t e r s  i n c l u d i n g  c a u d a l  r a y  c o u n t  (£ .  m ino r  h a s  10 vs .
12 In  5 .  a r a w a k ) : ID p a t t e r n  ( 1 - 4 - 2  v s ,  1 - 3 - 2 ) ,  p u p i l l a r y  o p e rc u l u m  ( p r e s e n t
v s .  a b s e n t ) ;  membrane o s t i a  ( p r e s e n t  v s ,  a b s e n t ) ;  and  body s i z e ,  Svmphurufi 
m in o r  i s  t h e  l a r g e r  o f  t h e  two r e a c h i n g  l e n g t h s  o f  a p p r o x i m a t e l y  71 mm SL
w h i l e  t h e  l a r g e s t  S, a r a w a k  I s  o n l y  49 mm SL,
29 L
DescxlPtlga
A d i m i n u t i v e  s p e c i e s  o f  t o n g u e f l s h  a t t a i n i n g  max1mum a d u l t  l e n g t h s  o f  
a p p r o x i m a t e l y  71 nun SL. ID p a t t e r n  1 - 4 - 2  (T a b le  9 ) .  Caudal  r a y s  10 (Tab le  
10) .  D o r s a l  r a y s  6 9 - 8 1 ,  u s u a l l y  72 -77 ( T a b l e  1 1 ) ,  A na l  r a y s  55 -64  ( T a b le  
1 2 ) .  V e r t e b r a e  4 1 - 4 4 ,  u s u a l l y  41 -43  ( T a b le  1 3 ) ,  K y p u r a l s  4 , L o n g i t u d i n a l  
s c a l e  rows 55-67 ( u s u a l l y  57 -64 )  ( T a b le  1 4 ) .  S c a l e  rows on h e a d  p o s t e r i o r  
t o  lower  o r b i t  1 2 - 1 5 ,  u s u a l l y  13 -15  ( T a b l e  15 ) ,  L a t e r a l  s c a l e  rows 24 -3 1 ,  
u s u a l l y  28-31 (T a b le  16).  P r o p o r t i o n a l  m e a s u r e m e n ts  a p p e a r  I n  T a b l e s  54-55 .
Body deep  ( d e p t h  20 .7 -32 .4%  SL) ; g r e a t e s t  d e p t h  i n  a n t e r i o r  t h i r d  of  
body.  Head r e l a t i v e l y  wide  ( 1 9 .8 -2 5 .6 %  S L ) ; w i t h  r e l a t i v e l y  s h o r t  s n o u t  
(14 .6 -22 ,2%  HL), Snou t  c o v e r e d  w i t h  s m a l l  c t e n o i d  s c a l e s ,  P o s t e r i o r  
e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  f r o n t  m a r g i n  o f  p u p i l  o f  lower  eye;  or  
o c c a s i o n a l l y  to  m id d le  o f  l o w e r  e y e .  Eyes l a r g e  11 .8 -18 .2%  HL; u s u a l l y  
e q u a l  i n  p o s i t i o n .  Eyes u s u a l l y  w i t h o u t  s c a l e s ;  u s u a l l y  2-3 s m a l l  c t e n o i d  
s c a l e s  In  na rrow i n t e r o r b l t a l  s p a c e .  P u p i l l a r y  o p e r c u l u m  w e l l - d e v e l o p e d . 
D o r s a l  f i n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  e q u a l  t o  m i d - p o i n t  o f  t h e  u p p e r  eye 
o r  t o  f o r w a r d  m a r g in  o f  p u p i l  o f  u p p e r  e y e .  No s c a l e s  on b l i n d  s i d e  d o r s a l  
and a n a l  f i n s .  D o r s a l  and a n a l  f i n s  w i t h  membrane o s t i a  p r e s e n t  a t  p rox im a l  
b a s e s  o f  f i n  membrane be tw e en  f i n  r ay  b a s e s .
T e e th  w e l l  d e v e lo p e d  on  b l i n d  s i d e  j a w s .  T e e t h  on eyed s i d e  lower jaw 
u s u a l l y  c o v e r i n g  e n t i r e  d e n t a r y .  o c c a s i o n a l l y  d e v e l o p e d  o n ly  o v e r  a n t e r i o r  
t h r e e  - f o u r t h s  o f  d e n t a r y .  A s i n g l e  row o f  s l e n d e r  t e e t h  d e v e l o p e d  on 
a n t e r i o r  o n e - h a l f  t o  t h r e e - f o u r t h s  ( u s u a l l y  t o  t h e  l e v e l  o f  t h e  a n t e r i o r  
n o s t r i l )  o f  o c u l a r  s i d e  p r e m a x i l l a .
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T a b l e  54 .  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  I n  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g t h ,  e x c e p t  S t a n d a r d  L e n g t h  ( i n  mm), f o r  Svmphurus  m i n o r .
Character H RANGE MEAN £12
SL 31 22.6-70.6 48.1 14. 79
BD 31 207-324 280.2 23.48
PDL 31 46-80 60.2 9.70
PAL 31 209-292 250 . 5 17. 12
DBL 31 672-975 929.9 51 . 73
ABL 31 532-775 738.8 42 . 01
PL 28 51 -SB 74.4 7 . 68
PA 31 30-77 58.7 12.06
CFL 28 108-152 131.9 10,65
HL 31 200-247 222.6 10 , 73
HW 31 198-256 240,4 12,99
POL 31 120-154 142.6 8.61
SNL 31 33-50 4 2 . B 4 .11
LUL 31 40.56 44 .8 4 .62
ED 31 25-42 33. 2 3,90
CD 31 32-56 43 . 2 6.65
UHL 31 136-166 152 ,0 9.10
LHL 31 66-131 105. 8 13,88
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T a b l e  55.  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  in  t h o u s a n d t h s  o f  Head Length 
( e x c e p t  HL/HW) f o r  Symphutus m i n o r .
C h a r a c t e r H RANGE MEAN
HW/HL 31 0 . 9 1 - 1 .  25 1 .1 0 . 0 8
POL 31 580-704 6 4 1 . 5 2 9 . 6 6
SNL 31 146-222 1 9 3 .1 1 8 .6 0
UJL 31 172-247 2 1 4 , 9 17 .46
ED 31 118-182 148 .6 1 4 .4 6
CD 31 145-263 1 9 4 .6 3 0 .4 0
OPLL 31 2 0 0 - 3 7 0 2 7 7 .2 44 .47
OPUL 31 132-265 2 0 6 .1 29 . 60
UHL 31 5 69-810 6 8 4 . 8 57 .95
LHL 31 3 1 3 - 5 8 6 4 7 6 . 5 6 5 .8 5
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P i g m e n t a t i o n
Eyed s u r f a c e  u s u a l l y  l i g h t  brown w i t h  a v a r i a b l e  number and  a r r a n g e m e n t  
o f  I r r e g u l a r  dusky  m a r k i n g s ;  s om e t im e s  body r a t h e r  f a i n t l y  c r o s s - b a n d e d  w i t h  
d a r k  brown b a n d s .  The b a n d s  d i f f u s e ,  I r r e g u l a r ,  i n c o m p l e t e ,  o f t e n  w i d e ly  
i n t e r r u p t e d .  H o s t  o f t e n  bends  a p p e a r  a s  two s h o r t  b a r s  p l a c e d  on same 
v e r t i c a l  a t  d o r s a l  and  a n a l  p r o f i l e .  One b a nd  a t  a m odera te  d i s t a n c e  from 
c a u d a l  b a s e  o f t e n  somewhat  b e t t e r  d e v e l o p e d  t h a n  o t h e r s .  A w e l 1 - d e v e l o p e d  
d a r k  brown b l o t c h  p r e s e n t  a s h o r t  d i s t a n c e  b e f o r e  c a u d a l  f i n  b a s e .  Th i s  
b l o t c h  u s u a l l y  4 - 6  s c a l e s  In  l e n g t h  and  6-9 s c a l e s  wide ( u s u a l l y  r e a c h i n g  
a c r o s s  e n t i r e  b o d y ) , C a u d a l  b l o t c h  s e p a r a t e d  from c a u d a l  f i n  b a s e  by 3-4 
l i g h t l y  p i g m e n t e d  s c a l e s .  Opercu lum  n o t  p ig m e n te d  o t h e r  t h a n  g e n e r a l  body 
c o l o r .  I n n e r  l i n i n g  o f  o p e rc u lu m  and  i s thm us  u n p lg m e n te d .  A s m a l l  brown 
s p o t  o f  v a r i a b l e  I n t e n s i t y  u s u a l l y  p r e s e n t  i n  t h e  a n g l e  o f  t h e  o p e r c l e .  A 
d a r k  brown m o u s t a c h e  u s u a l l y  w e l l  - d e v e l o p e d  on  o c u l a r  s i d e  u p p e r  l i p ;  
m o u s t a c h e  e x t e n d s  t o  a n g l e  o f  t h e  m a x i l l a ;  l o w e r  l i p  o n l y  I n f r e q u e n t l y  
l i g h t l y  s p o t t e d  b u t  w i t h o u t  d e f i n i t e  m o u s t a c h e .  B l i n d  s i d e  w h i t e ,
P e r i t o n e u m  u n p l g m e n te d .
No d e f i n e d  p i g m e n t a t i o n  p a t t e r n s  i n  d o r s a l  and  a n a l  f i n s .  F i n s  r a t h e r  
l i g h t l y  p i g m e n t e d  bec o m in g  I n c r e a s i n g l y  d a r k e r  p o s t e r i o r l y .  Caudal  f i n  b a s e  
w i t h  a s m a l l  d a r k l y  p i g m e n t e d  a r e a  on  s c a l e  - c o v e r e d  p o r t i o n .  Caudal  f i n  
r a y s  and membrane on b l i n d  s i d e  o f  c a u d a l  f i n  w i t h  p e p p e r  d o t  p i g m e n t a t i o n .  
D i s t a l  p o r t i o n  o f  c a u d a l  f i n  n o t  u s u a l l y  p i g m e n te d .
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C p p & f a p h l c  D i s t r i b u t i o n  ( F i g .  2 2 ) .
Svmphurus m in o r  o c c u r s  I n  t h e  w e s t e r n  N o r t h  A t l a n t i c  p r i m a r i l y  on l i v e  
b o t t o m  s u b s t r a t e s  a l o n g  t h e  s o u t h e a s t e r n  c o a s t  o f  t h e  U n i t e d  S t a t e s  and  i n t o  
t h e  e a s t e r n  G u l f  o f  Mexico a l o n g  t h e  w e s t  F l o r i d a  c o a s t  a s  f a r  w e s t  a s  t h e  
r e g i o n  o f  DeSo to  Canyon.  A p p a r e n t l y ,  t h e  a d v a n c e m e n t  o f  t h i s  s p e c i e s  i n t o  
t h e  c e n t r a l  a n d  w e s t e r n  G u l f  a r e a s  i s  p r e v e n t e d  by  t h e  r a p i d  c h a n g e  i n  
s e d i m e n t s  o c c u r r i n g  i n  t h e  r e g i o n  o f  t h e  M i s s i s s i p p i  o u t f l o w .  As y e t .  t h i s  
s p e c i e s  h a s  n o t  b e e n  r e c o r d e d  f rom  l i v e  b o t to m  h a b i t a t s  i n  the  w e s t e r n  G u l f  
o f  Mexico  o r  Y u c a t a n  P e n i n s u l a  r e g i o n s .
Along t h e  A t l a n t i c  c o a s t  o f  t h e  U n i t e d  S t a t e s  £ .  m in o r  r e g u l a r l y  o c c u r s  
a s  f a r  n o r t h  a s  Cape H a t t e r a s ,  N o r t h  C a r o l i n a .  T h e r e  a r e  a t  l e a s t  two 
r e c o r d s ,  a l m o s t  a h u n d r e d  y e a r s  a p a r t ,  w h ic h  r e c o r d  t h i s  s p e c i e s  much 
f u r t h e r  n o r t h .  G i n s b u r g  ( 1 9 5 1 )  i n c l u d e d  t h r e e  s p e c i m e n s  In  t h e  t y p e  s e r i e s  
f o r  5.. mlno^ w h i c h  wre c o l l e c t e d  o f f  Nova S c o t i a  (44  ? 3 ’N),  More r e c e n t l y ,  
M e rk l e  e t  a l .  (L980)  r e p o r t e d  c a p t u r i n g  a s i n g l e  l a r v a  I n  t h e t r  
i c h t h y o p l a n k t o n  work  on t h e  S c o t i a n  s h e l f .  Such i s o l a t e d  o c c u r r e n c e s  o f  S. 
m in o r  In  t h e s e  f a r  n o r t h e r n  r e g i o n s  r e p r e s e n t  e x p a t r i a t e d  i n d i v i d u a l s  wh ich  
w e r e  m os t  l i k e l y  t r a n s p o r t e d  n o r t h w a r d  by  t h e  G u l f  S t r e a m .
The m a j o r i t y  o f  t h e  s p e c i m e n s  ex a m in ed  i n  t h e  p r e s e n t  s t u d y  were  
c o l l e c t e d  f rom  t h e  s o u t h e r n  t i p  o f  F l o r i d a  and  t h e  w e s t  F l o r i d a  s h e l f .  The 
d i s t r i b u t i o n  o f  S.  m in o r  c l o s e l y  p a r a l l e l s  t h a t  o f  S.  u r o s p l l u s . a n o t h e r  
l i v e - b o t t o m  i n h a b i t a n t .
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B a t h y m e t r i c  D i s t r i b u t i o n
Svmphurus m in o r  h a s  b e e n  c o l l e c t e d  on t h e  open  s h e l f  o v e r  a r e l a t i v e l y  
w i d e  d e p t h  r a n g e  from 11-146 m. However, t h e  c e n t e r  o f  abundance  f o r  t h i s  
s p e c i e s ,  b a s e d  on t h e  f r e q u e n c y  o f  o c c u r r e n c e  and  t h e  r e l a t i v e  abundance o f  
s p e c i m e n s ,  o c c u r s  a t  d e p t h s  be tw e en  20-50 ns. Data  summarized i n  Tab le  56 
i n d i c a t e  t h a t  6 2 /7 7  (80%) o f  t h e  spec im ens  were c a p t u r e d  be tw een  20-50 m. 
Only  s e v e n  f i s h  were  c o l l e c t e d  s h a l l o w e r  ( 1 1 -2 0  m) and a n o t h e r  s i x  were 
c o l l e c t e d  d e e p e r .  The d e e p e s t  c a p t u r e  r e p o r t e d  f o r  the  s p e c i e s  Is  fo r  t h r e e  
s p e c i m e n s  t a k e n  o f f  t h e  Nova S c o t i a n  s h e l f  by t h e  A l b a t r o s s  a t  170 m.
I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h i s  s p e c i e s  c o - o c c u r s  t h r o u g h o u t  i t s  
r a n g e  i n  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s  w i t h  a n o t h e r  member o f  the  1 -4 -2  ID 
p a t t e r n  g r o u p  (£ ,  p a r v u s ) b u t  the  two s p e c i e s  a r e  n o t  s y n t o p i c  w i t h  r e s p e c t  
t o  b a t h y m e t r y .  Symuhurus p a r v u s  u s u a l l y  o c c u r s  much d e e p e r  (40-100 m) and 
t h e  two a r e  n o t  f r e q u e n t l y  c a p t u r e d  s i m u l t a n e o u s l y .  The r e g u l a r  oc c u r r e n c e  
£ .  p a r v u s  ( b a a e d  on f r e q u e n c y  o f  c a p t u r e s )  i n  d e e p e r  w a t e r s  ( u s u a l l y  w i th  
h i g h  mud com p o n e n t )  t h a n  t h o s e  n o r m a l ly  o c c u p i e d  by £,  minor  c l e a r l y  
i n d i c a t e s  t h a t  t h e s e  o t h e r w i s e  c l o s e l y  r e l a t e d  s p e c i e s  have q u i t e  d i f f e r e n t  
e c o l o g i c a l  r e q u i r e m e n t s .  Each s p e c i e s  a p p e a r s  t o  have a d i s t i n c t  p r e f e r e n c e  
f o r  a  s p e c i f i c  s u b s t r a t e  t y p e  ( c o r a l l i n e  sand  v s .  mud) o r  t e m p e r a t u r e  regime 
( o r  b o t h ) .
T a b l e  56 .  Summary o f  d e p t h  o f  c a p t u r e  f o r  77 spec im ens  o f  Svmphurus m in o r .
D e p th  11 -20  2 1 - 3 0  31 -40  41 -50  51-60 61 -70  170
F r e q u e n c y  7 15 23 24 2 3 3
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S i z e  a n d  S e x u a l  M a t u r a t i o n  ( F i g .  2 3 ) .
Svmphurus m in o r  i s  a d i m i n u t i v e  s p e c i e s  a t t a i n i n g  l e n g t h s  o f  o n l y  abou t  
71 ( t h i s  s t u d y )  t o  78 imn SL ( G l n s b u r g  1 9 5 1 ) .  The l a r g e s t  s p e c i m e n s  In t h i s  
s t u d y  were f e m a le s  ( 6 8 . 1 ,  6 9 , 1 ,  70 ,2  and  70.6 mm 5 L ) . The l a r g e s t  males  
were  o n l y  s l i g h t l y  s m a l l e r ,  m e a s u r in g  6 3 .3  and 6 4 , 4  mm SL, r e s p e c t i v e l y .
Most  s p e c i m e n s  r a n g e d  In  s i z e  f rom 4 0 - 6 0  mm SL.
Based on t h e  r e p r o d u c t i v e  s t a g e s  o f  f e m a le s ,  I t  a p p e a r s  t h a t  t h i s  
s p e c i e s  m a t u r e s  a t  s i z e s  b e t w e e n  2 9 . 0 - 4 0 . 0  mm SL. The s m a l l e s t  f e m a l e  w i t h  
e l o n g a t e  gonads  was 29 .2  mm SL. The s m a l l e s t  g r a v i d  f em a le  m e a s u r e d  31.6 mm 
SL, b u t  m os t  g r a v i d  f e m a l e s  w e re  l a r g e r ,  r a n g i n g  f rom  4 1 , 0 - 7 0 . 6  mm SL, A l l  
f e m a l e s  l a r g e r  t h a n  40 mm SL had  e l o n g a t e  o v a r i e s .  S e v e r a l  s m a l l  f e m a le s  
( 3 3 . 8 - 3 8 . 1  mm SL) had gonads  which w e re  J u s t  u n d e r g o i n g  e l o n g a t i o n .
B a se d  on gonad  c o n d i t i o n  i n  f e m a l e s ,  spawning a p p e a r s  t o  t a k e  p l a c e  
d u r i n g  summert ime.  Most g r a v i d  f e m a le s  were c o l l e c t e d  from J u n e  - S e p t e m b e r . 
R i p e n i n g  f e m a l e s  a p p e a r  In  c o l l e c t i o n s  made from J a n u a r y  to  March. Females  
c o l l e c t e d  from November t h r o u g h  e a r l y  March had l o n g  t h i n  gonads  showing  
l i t t l e  e v i d e n c e  o f  gonad r i p e n i n g .  Topp and H of f  ( 1 9 7 2 )  n o t e d  t h a t  
s p e c i m e n s  on  t h e  w e s t  F l o r i d a  s h e l f  c o l l e c t e d  i n  A p r i l  ha d  r i p e n i n g  gonads 
and t h e  s m a l l e s t  s p e c i m e n s  ( 1 1 - 1 3  mm SL) i n  t h e i r  s t u d y  were c o l l e c t e d  In 
J u l y ,  A u g u s t  and November, i n d i c a t i n g  l a t e  s p r i n g  o r  summer s p a w n in g .
O t h e r  e c o l o g i c a l  I n f o r m a t i o n  on £.. minor  i s  w a n t i n g .  S t r u h s a k e r  (1969)  
r e p o r t e d  t h e  s p e c i e s  a s  common ( p r e s e n t  i n  10-50% o f  t h e  t r a w l i n g  s t a t i o n s )  
a l o n g  t h e  open  s h e l f  o f  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .  Topp and  H o f f  
(1972)  c o l l e c t e d  14 s p e c i m e n s  (11-70  mm SL) a t  w a t e r  t e m p e r a t u r e s  r a n g i n g  
f rom 1 8 , 5 - 2 3 , 3 ° C  w i t h  s a l i n i t i e s  r a n g i n g  from 3 5 - 3 6 . 5  o / o o .
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M a t e r i a l  Examined
M easured  and  C o un te d  31 Spec im ens ,  21 L o t s .
USNM 131641; H o l o t y p e  ( 3 6 . 2 ) ;  28°46 'N 84°49 'U ;  48M; 15 I I I  1885,  USNM 
152734; F a r a t y p e s ; 2 ( 2 3 . 9 - 3 3 . 6 ) ;  28°46 'N  84°49'W; 48M; 15 111 1885.  USNM
131591;  F a r a t y p e s ;  3 ( 2 7 . 2 - 5 6 . 7 ) ;  2 9°11 '3 0"N  85°29'W; 48M; 07 I I  1885, USNM
134272;  P a r a t y p e ;  ( 2 6 , 3 ) ;  34°26 'N  76°12'W; 40M; 19 X 1885. USNM 13L293; 
P a r a t y p e ;  ( 3 3 . 1 ) ;  2 9 °15 '3 0"N  8 2 ° 2 9 '3 0 'U ;  50K; 17 I I  1885, USNM 92614; 
P a r a t y p e s ;  3 ( 2 2 . 6 - 4 7 . 3 ) ;  4 4 ° 2 3 ' 3 0 ”N 6 1 ° 4 4 , 15"W; 170M; 07 VII 1885.  CCRL 
V 76 .14893;  3 ( 5 1 . 8 - 5 9 . 5 ) ;  16 ml.  o f f  P e r d i d o  Bay, FL; 22M; 14 IX 75, GCRL 
V 81 .17370;  (69 1) ;  32°05 'N 79°38 'U ;  39M; 17 I I  77, GMBL 79-106 ;  2 ( 6 3 , 0 -  
6 3 . 1 ) ;  3 0 ° 4 4 .2 'N  80°13 .9 'W ;  45M; 01 V 79.  0RII  10740;  2 ( 5 5 . 4 - 6 1 , 7 ) ;  30°48 'N 
7 5 ° 5 1 rW; 33M; 30 VII  69. UF 24577;  ( 4 8 . 4 ) ;  34°23 'N 76°14 'W; 26K; 23 V I I I  
77. UHKL UNCAT GERDA 1237; ( 6 2 . 4 ) ;  24°47 'N  82°50 'W; 44M; 07 I I I  70. USA 
1786;  ( 5 2 . 3 ) ;  30°00 'N  8 7 ° 1 2 , 30 ,,U; 29M; 22 IV 75. USA 1864;  2 ( 4 7 , 3 - 4 9 . 9 ) ;  
30°05 'N  8 7 ° 3 4 ’W; 26M; 21 IV 75.  USA 1907;  ( 5 5 , 4 ) ;  29°30 'N  06°53 'W; 20M.
USA 2185;  ( 5 4 . 4 ) ;  29°04 'N  8 5 °1 4 'U ;  38M; 25 VI 75. USA 3733; 2 ( 3 4 . 7 - 7 0 , 2 ) ;  
3 0 ° 0 7 ’N 86°45'3G"W; 46M; 08 I I I  77. USNM 155230; P a r a t y p e ;  ( 7 0 . 6 ) ;  3 1 ° 4 0 ’N 
8 0 °2 4 .5 'W ;  22M; 14 I I I  40.  USNM 155232;  P a r a t y p e ;  ( 6 4 . 5 ) ;  3 2 ° 3 4 , 5 'N
79°19 .5 'W ;  31M; 09 111 40 .  UVF 2964;  ( 3 5 . 6 ) ;  28°36 'N 84°15 'V ;  37M; 29 VI 77,
Counted 48 Spec im ens ,  32 L o ta .
FDMR 2977;  ( 4 4 . 7 ) ;  West  Egmont Key, FL; 25K; 17 XII  64 .  FDNR 5144;  2 ( 2 6 .6 -  
3 9 . 3 ) ;  2 7 ° 3 7 ‘N 8 3 °0 7 'U ;  18M; 02 XI 67.  FDNR 6536; ( 3 1 . 6 ) ;  2 6 °2 4 'N  8 2 ° 3 8 ‘W; 
48M; 05 I I I  81. FDNR 6540; ( 4 4 . 8 ) ;  26°24 'N  82°38 'V;  37M; 07 IV 67. FDNR 
6542; ( 4 0 . 1 ) ;  27°37 'N  83°28'W; 37M; 20 V 67. FDNR UNCAT MOTE 3 1 0 .111  ST
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16A: 2 ( 5 6 , 6 - 5 6 , 7 ) ;  2 5 ° 4 5 . 7 'N  8 3 ° 1 1 . 0 7 ’W; 54M; 02 XII 82.  FDNR UNCAT MOTE 
31093 ST 8;  2 ( 6 3 . 7 - 6 5 . 5 ) ;  2 6 ° 1 6 .7 2 'N  83°12.81'W; 48M; 05 I I I  81.  GMBL 76- 
279; ( 6 2 . 3 ) ;  2 9 °5 9 'N  BO°39, W; 35H; 17 IX 76, MCZ 58655;  2 ( 4 3 , 2 - 6 6 . 2 ) ;  
3204 4 .5 - N  7 9 ° 0 0 . 2 ' W; 24M; 24 I I I  72,  ORII 21868;  ( 4 2 , 2 ) ;  28°40 'N  B0°16 , W; 
35H; 05 IV 77.  UF 20442 ;  2 ( 5 4 . 6 - 5 8 . 8 ) ;  29°31 'N 85°55 'V ;  c a .  4QH; 27 XI 69. 
UF/FSU 20904;  2 ( 5 4 . 1 - 6 8 . 1 ) ;  30°06 'N  86°25 'U;  40M; 25 I 71. UF 20918; 
4 ( 4 6 . 1 - 6 4 . 2 ) ;  29°2B'N 85°09 'W; 20M; 06 IV 71. UF 20937;  ( 4 8 . 2 ) ;  2 9 ° 4 l . 5 ' N  
86°06 'W; 49M; 09 VII  71.  UF 21066;  ( 6 7 . 1 ) ;  2 6 ° 5 8 .5 'N  8 3 ° 2 4 . 5 ‘W; 49M. UF 
21419;  2 ( 5 0 . 5 - 6 4 . 4 ) ;  2 8 °3 3 'N  84°40 'W; 61M; 01 X U  70. UF 21511;  3 ( 5 3 . 7 -  
6 1 , 5 ) ;  3 0 °1 0 'N  8 6 ° 4 1 .5 'W ;  36M; 21 VII  73. UF/FSU 21385;  2 ( 4 7 . 2 - 4 7 . 8 ) ;  
2 9 ° 0 0 'N ;  8 6 ° 3 8 ' W; 34M; 03 X 70. UMML UNCAT SB3182; ( 4 7 . 8 ) ;  2 9 ° 5 3 ’N 
8 0 ° 3 3 . 5 ’W; 40H. UMML UNCAT 5B3183;  2 ( 4 1 . 4 - 4 8 . 0 ) ;  2 9 ° 5 3 .5 'N  80°24 .5 'W ;  46M; 
08 VII  61 .  UMML UNCAT GERDA 1089;  2 (4 9 .6  6 9 .5 ) ;  24°24 'N 82 t>4 3 , W; 51M; 27 IV 
69 .  UNC 3913;  ( 4 2 . 5 ) ;  3 3 ° 4 2 .2 'N  76°41.9 'W; 27 XV 65,  USA 2140;  ( 3 5 . 3 ) ;  
29°5 D ' N 8 6 ° 0 6 . 5 1W; 42M; 20 VII 75.  USA 2989; 3 ( 4 7 . 4 - 5 5 . 7 ) ;  3 0 ° 1 0 ‘N B7°05'W; 
28M; 14 IX 75 .  USA 3727;  <37.5)  ; 30°06 'N 8 6 ° 4 4 ' 3 0 ’fW; 62M; 08 H I  77.  USNM 
131590;  P a r a t y p e ;  ( 2 9 . 2 ) ;  29°1 1 '3 0 " N  85°29'W; 48M; 07 I I  1885.  USNM 155231; 
P a r a t y p e ;  ( 4 4 . 9 ) ;  32°52 'N  79°04'W; 20M; 12 I I  40 .  USNM 155233; P a r a t y p e ;  
( 6 3 . 3 ) ;  3 l ° 4 6 , 4 '  N 7 9 °4 7 .5 'W ;  44M; 13 I I I  40. UVF 1321; ( 2 6 . 8 ) ;  2 6 ° 2 5 .5 'N  
8 2 ° 5 9 , 5 ' W; 37M; 22 X 75.  UVF 1468;  ( 3 8 , 1 ) ;  2 9 ° 4 9 .9 'N  86°05 .1 'W ;  37M; 19 X 
75.  UVF 3714;  ( 3 4 . 1 ) ;  29°45 'N  8 6 ° 0 0 ’V; 42M; 04 VI 78,
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F i g u r e  22 G e o g r a p h ic  d i s t r i b u t i o n  o f  f o u r  1 - 4 - 2  ID p a t t e r n  s p e c i e s .  
S p e c i e s  a r e  Svmphurus k v a r o p t e r v f l i u n i . m i n o r . onunasn l lua  
and  £ ,  p a r v u s .














F i g u r e  2 3 r F re q u en c y  h i s t o g r a m  comparing  maximum s i z e s  and s i z e  o f  sexua l  













































Svmphuriis p a r v u s  G l n s b u r g  1931 
( F i g ,  46C)
Pygmy Tongue f i s h
A P b o r l S t l a  P l fc r a
Goode and  Bean ( i n  p a r t )  1B86: 154;  (S p e c im e n s  from A l b a t r o s s  S t a t i o n  2318 
and  S t a t i o n  2405 may have  b e e n  t h i s  s p e c i e s ) ,
A p h o r l s t l a  d lo roedeana
Goode and  Bean ( i n  p a r t )  1895:  460 ;  Spec im en  from B l a k e  S t a t i o n  XXV 
e x a m i n e d ,
Svm phurus  p u s l l l u s
? K y le  1913:  145 ;  D e s c r i p t i o n  and  f i g u r e  o f  s y m m e t r i c a l  l a r v a  p o s s i b l y  o f  
t h i s  s p e c i e s ,
Svmphurus  p a r v u s
G l n s b u r g  1951:  192;  O r i g i n a l  d e s c r i p t i o n  and  p h o t o g r a p h ,
B r i g g s  1958:  298 ;  L i s t e d  F l o r i d a ,
Topp and  H o f f  1972:  85;  O c c u r r e n c e ,  d i s t r i b u t i o n  and  e c o l o g y  on  w e s t  F l o r i d a  
s h e l f ;  some e c o l o g i c a l  i n f o r m a t i o n .
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Rernqpfcs
Goode and  Bean (1886)  l i s t e d  seven  p a r a t y p e s  f o r  Aphor 1 s t  l a  p l g r a .
Four  w e re  c o l l e c t e d  from A l b a t r o s s  S t a t i o n  231B and two were t a k e n  a t  
S t a t i o n  2405.  T h e i r  s t u d y  m a t e r i a l ,  however ,  i n c l u d e d  s p e c i m e n s  o f  a t  l e a s t  
two s p e c i e s  a s  was p o i n t e d  ou t  by G lnsbu rg  (1951) .  G l n s b u r g  n o t e d  t h a t  the  
f o u r  s p e c i m e n s  from A l b a t r o s s  2318 d e s i g n a t e d  as  p a r a t y p e s  o f  ft. p l&ra were 
a c t u a l l y  S. p a r v u s . G ln s b u rg  d e s i g n a t e d  t h r e e  o f  t h e s e  (USNM 74330) as  
p a r a t y p e s  o f  p a r v u s . The f o u r t h  spec im en ,  p r e s e n t l y  c o n t a i n e d  in  t h e  
same b o t t l e  w i t h  t h e  o t h e r s ,  was n o t  d e s i g n a t e d  a s  a p a r a t y p e  b e c au s e  t h i s  
s p e c i m e n  was on l o a n  t o  P. Chabanaud o f  t h e  P a r i s  Museum and n o t  I n c l u d e d  in  
t h e  o r i g i n a l  a c c o u n t  o f  Ji. p a r v u s .
I n  h i s  e x a m i n a t i o n  o f  the spec imens  c o m p r i s i n g  the  o r i g i n a l  d e s c r i p t i o n  
o f  ft, p l g r a . G lnsbu rg  (1951)  n o t e d  t h a t  he c o u ld  n o t  f i n d  any  o f  the 
s p e c i m e n s  from A l b a t r o s s  2405. However, i n  h i s  d e s c r i p t i o n  o f  S. p a r v u s . 
G i n s b u r g  l i s t s  s i x  s p e c im e n s  from A l b a t r o s s  2318, These s p e c i m e n s  a r e  now 
c a t a l o g u e d  w i t h  t h e  f o l l o w i n g  numbers:  USNM 04491-one sp e c im e n ;  USNM 152733- 
one s p e c i m e n ;  and USNM 74 3 3 0 - fou r  s pe c im ens .  S in c e  o n ly  f o u r  spec im ens  were 
o r i g i n a l l y  c o l l e c t e d  from A l b a t r o s s  2318 (as  i n d i c a t e d  by  Goode and Bean)  , 
i t  i s  p o s s i b l e  t h a t  t h e  l o t s  (USNM B4491 and USNM 152733) now c a t a l o g u e d  
s e p a r a t e l y  ( t h e  s p e c im e n s  were o r i g i n a l l y  i n  the same j a r )  may r e p r e s e n t  the  
two f o r m e r  p a r a t y p e s  o f  ft. p l g r a  from A l b a t r o s s  2405, A c h e c k  th r o u g h  t h e  
l a b e l s  c o n t a i n e d  w i t h  t h e  specimens and th ro u g h  museum r e g i s t e r s  a t  the  USNM 
c o u l d  n o t  r e s o l v e  t h i s  p rob lem .  I t  a p p e a r s  t h a t  i f  t h e  l a b e l s  w i th  the
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s p e c i m e n s  were m ix e d - u p  o r  t h e  c o l l e c t i o n  d a t a  f o r  t h e  s p e c i m e n s  w e r e  m i s ­
l a b e l l e d ,  I t  h a p p e n e d  b e f o r e  t h e s e  s p e c im e n s  became p a r t  o f  t h e  o f f i c i a l  
USNM c o l l e c t i o n .
The r e s u l t  o f  t h i s  d i s c u s s i o n  i s  t h a t  i f  t h e s e  two s p e c i m e n s ,  USNM 
8 4 4 91 -nov  t h e  h o l o t y p e  o f  £-  p a r v u s  and USNH 152733-now a p a r a t y p e  o f  
p a r v u s  were a c t u a l l y  c o l l e c t e d  a t  A l b a t r o s s  2405 I n s t e a d  o f  A l b a t r o s s  2318 
( a s  p r e s e n t l y  l a b e l l e d ) ,  t h e n  the  p r o p e r  c o o r d i n a t e s  a n d  c o l l e c t i o n  
i n f o r m a t i o n  f o r  t h e  t y p e  l o c a l i t y  o f  £ .  p a r v u s  a r e ;  2B°45 'N  8 5 ° 0 2 ‘W; 55M; 15 
H I  1085 and  n o t  2 4 ° 2 5 ' 4 5 hN f i l°46 'W; 82M; 15 1 1805.
S tu d y  M a t e r i a l : 74 s p e c i m e n s ,  2 1 , 8 - 8 7 . 3  am SL. 67 x - r a y e d ,  33 m ea s u red ,
Diagnosis
T h is  s p e c i e s  I s  s t r u c t u r a l l y  n e a r e s t  t h e  s o u t h  A t l a n t i c  S 
k y a r o p t e r v p i u m  a n d  t h e  n o r t h  A t l a n t i c  fi. m in o r  w i t h  w h i c h  i t  i s  s y m p a t r i c  
( t h o u g h  n o t  s y n t o p i c )  t h r o u g h o u t  most  o f  i t s  d i s t r i b u t i o n ,  Svmphurus p a rv u s  
c a n  be  d i s t i n g u i s h e d  from b o t h  s p e c i e s  on t h e  b a s i s  o f  m e r i s t i c  c h a r a c t e r s  
( s e e  F i g s .  19-21 f o r  f r e q u e n c y  d i s t r i b u t i o n s  o f  m e r i s t l c s  f o r  the  f o u r  
s p e c i e s  w i t h  a 1 - 4 - 2  ID p a t t e r n ) .  I n  c o m p a r i s o n  w i t h  Svmphurus 
k v a r o p t e r v g l u m . £ .  p a r v u s  h a s  m oda l ly  l o v e r  d o r s a l  ( 7 5 - 8 6  v s .  8 3 - 8 7 )  and 
a n a l  f i n  r a y  c o u n t s  (60 -70  v s ,  67-72)  and one  l e s s  v e r t e b r a e  ( 4 4 - 4 6  v s .  47- 
4 8 ) .  Svmphurus p a r v u s  I s  c o n s i d e r a b l y  s m a l l e r  t h a n  £ .  k v a r o p t e r y g t u r n  w i th  
p r o n o u n c e d  d i f f e r e n c e s  i n  b o t h  maximum s i z e  and  s i z e  a t  s e x u a l  m a t u r i t y  
a t t a i n e d  by  b o t h  s p e c i e s  ( s e e  F i g .  23 f o r  c o m p a r i s o n s  o f  s i z e  and s e x u a l
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m a t u r i t y )  . Sypipfrupua p a r v u s  r e a c h e s  a  maximum s i z e  o f  a b o u t  87 mm SL and 
f e m a l e s  m a tu r e  a t  s i z e s  r a n g i n g  from 35-45 nun SL. In  c o n t r a s t ,  S. 
I c v a r o p t a r v g lum r e a c h e s  a d u l t  s i z e s  o f  a t  l e a s t  110 mm SL and an 8 5 .5  mm SL 
f e m a le  had  u n d e v e lo p e d  o v a r i e s  i n d i c a t i n g  t h a t  t h i s  s p e c i e s  r e a c h e s  f u l l  
m a t u r i t y  a t  c o m p a r a t i v e l y  l a r g e r  s i z e s  ( c a .  90 mm SL) t h a n  £ .  p a r v u s .
Svmphurus p a r v u s  i s  s i m i l a r  i n  m e r i s t l c s ,  body s i z e  and p i g m e n t a t i o n  
and i s  c o m p l e t e l y  s y m p a t r i c  ( b u t  no t  s y n t o p i c )  w i t h  £ .  m i n o r . Svmphurus 
p a r v u s  can  r e a d i l y  be d i s t i n g u i s h e d  by i t s  m o d a l ly  h i g h e r  c o u n t s  ( v e r t e b r a e  
44-46  v s .  4 1 - 4 3 ;  d o r s a l  r a y s  75-86 v s .  6 9 -8 1 ;  and  anaL r a y s  6 0 -7 0  v s .  56- 
6 4 ) .  A l s o ,  S.. p a r v u s  a v e r a g e s  a somewhat l a r g e r  s i z e  t h a n  minor  ( s e e  
F i g .  2 3 ) .  Symphuruq p a r v u s  g e n e r a l l y  o c c u r s  a t  g r e a t e r  d e p t h s  (and p e rh a p s  
d i f f e r e n t  s u b s t r a t e s )  t h a n  £ ,  minor  ( s e e  b e l o w ) .  O v e r a l l  th o u g h ,  t h e s e  two 
s p e c i e s  a r e  q u i t e  s i m i l a r  i n  s i z e ,  p i g m e n t a t i o n  and m e r i s t l c s .
Svmphurus p a r v u s  I s  a l s o  s i m i l a r  i n  s i z e  and  some m e r i s t l c s  and 
p a r t i a l l y  o v e r l a p s  t h e  d e p t h  r a n g e  o f  £ .  p y l l c a p u ^ . The d i f f e r e n c e s ,  
how ever ,  be tw e en  £ .  p a r v u s  and £ ,  p e l i c a n u s  a r e  c o n s i d e r a b l e .  In  
p a r t i c u l a r ,  £ ,  n a r v u s  h a s  10 ca u d a l  r a y s  ( v s .  1 2 ) ,  u n p i g m e n te d  p e r i t o n e u m  
( v s .  b l a c k  p e r i t o n e u m ) ,  ID p a t t e r n  ( 1 - 4 - 2 ,  o r  1 - 5 - 2  v s .  1 - 3 -2  i n  S, 
p e l 1 c a n u s ) .  and £.  p e l l c a n u s  l a c k s  membrane o s t i a  and  a p u p i l l a r y  ope rculum  
( b o t h  w e l l - d e v e l o p e d  i n  £ ,  p a r v u s ) . The two s p e c i e s  d i f f e r  somewhat  In  body 
s h a p e ,  £ ,  p e l i c a n u s  has  a l o n g e r  c a u d a l  f i n  and more s l e n d e r  body.  There  
a r e  d i f f e r e n c e s  i n  p i g m e n t a t i o n  be tw e en  t h e s e  s p e c i e s .  The most  o bv ious  
d i f f e r e n c e s  a r e  the  l a c k  o f  a p e p p e r - d o t  p a t t e r n  on t h e  b l i n d  s u r f a c e  o f  S. 
p a r v u s  ( p r e s e n t  In  £ .  p e l f c f l p p s ) and th e  a b s e n c e  o f  a c a u d a l  b l o t c h  i n  S. 
p e l l c a n u s  (we 11 - d e v e l o p e d  i n  S. p a r v u s ) .
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D e s c r i p t i o n
A d i m i n u t i v e  s p e c i e s  a t t a i n i n g  maximum l e n g t h s  o f  s h o u t  86 mm SL. ID 
p a t t e r n  1 - 4 - 2  o r  1 - 5 - 2  ( T a b l e  9 ) .  Caudal  r a y s  10 ( T a b l e  1 0 ) .  D o r s a l  r a y s  
7 5 - 8 6  ( T a b l e  1 1 ) .  Anal  r a y s  60 -70  (T a b le  1 2 ) .  V e r t e b r a e  4 3 - 4 7 ,  u s u a l l y  44- 
46 ( T a b l e  1 3 ) .  H y p u r a l s  4 ,  L o n g i t u d i n a l  s c a l e  rows 59 -76  ( T a b l e  1 4 ) .
S c a l e  row s  on h e a d  p o s t e r i o r  t o  low e r  o r b i t  1 3 - 1 8 ,  u s u a l l y  1 5 -1 6  ( T a b l e  15 ) .  
L a t e r a l  s c a l e  rows  2 6 - 3 5 ,  u s u a l l y  29-34 ( T a b l e  16 ) .  P r o p o r t i o n a l  
m e a s u r e m e n t s  a p p e a r  I n  T a b l e s  57 -58 .
Body r e l a t i v e l y  d e e p ,  2 4 .B - 3 2 .8 *  SL; g r e a t e s t  d e p t h  I n  a n t e r i o r  t h i r d  
o f  b o d y .  Head r e l a t i v e l y  wide  ( 2 1 . 1 - 2 7 . 9  * S L ) ; w i t h  r e l a t i v e l y  s h o r t  
som ew hat  p o i n t e d  s n o u t  ( 1 4 .6 -2 2 .9 %  H L ) , S n o u t  c o v e r e d  w i t h  s m a l l  c t e n o i d  
s c a l e s .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  f r o n t  m a r g i n  o f  l o w e r  eye 
o r  t o  m i d d l e  o f  l o w e r  e y e .  Eyes r e l a t i v e l y  l a r g e  ( 1 0 ,5 - 1 9 .7 %  HL) ; u s u a l l y  
e q u a l  I n  p o s i t i o n .  V e n t r a l  s u r f a c e  o f  u p p e r  eye  and d o r s a l  s u r f a c e  o f  lower  
e y e  c o v e r e d  w i t h  4 - 6  s m a l l  c t e n o i d  s c a l e s ;  1 - 4  s m a l l  c t e n o i d  s c a l e s  i n  
n a r r o w  i n t e r o r b i t a l  s p a c e .  P u p i l l a r y  o p e r c u l u m  w e l l - d e v e l o p e d , No s c a l e s  
on d o r s a l  a n d  a n a l  f i n s .  D o r s a l  and  a n a l  f i n s  w i t h  membrane o s t i a  p r e s e n t  
I n  p r o x i m a l  membrane a t  b a s e s  o f  f i n  r a y s .
T e e t h  on b l i n d  s i d e  j aw s  w e l l  d e v e l o p e d .  T e e th  on e y e d  s i d e  v e r y  
s m a l l .  I n  u p p e r  j a w ,  t e e t h  e x t e n d  o v e r  a n t e r i o r  h a l f  o r  t h r e e - f o u r t h s  o f  
p r e m a x i l l a  ( o n l y  r a r e l y  c o v e r i n g  e n t i r e  J a w ) ;  t e e t h  I n  l o w e r  j a w  e x t e n d i n g  
o v e r  e n t i r e  l e n g t h ,  o r  l e s s  f r e q u e n t l y ,  o n l y  c o v e r i n g  a n t e r i o r  t h r e e  - f o u r t h s  
o f  d e n t a r y .
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T a b l e  57 .  Summary o f  m orphom e t r ie s  e x p r e s s e d  i n  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g t h ,  e x c e p t  SL <in  ram), f o r  Svrnohurua p a r v u s .
C h a r a c t e r £ RANGE MEAN
SL 34 3 3 . 0 - 0 7 . 3 5 4 ,4 11 .68
BD 34 248-326 295 . 3 16, 73
PDL 34 36-69 53 . 8 7.22
PAL 34 211-305 2 4 9 ,4 2 1 .5 4
DBL 34 931-964 946 .4 7 .2 6
ABL 34 702-795 758 . 2 21 .19
PL 26 54-06 70 . 6 8 .7 0
PA 34 38-71 55 . 2 8. 21
CFL 30 112-151 129,2 9 .2 9
HL 34 100-260 2 3 0 ,0 16 .55
HW 34 211-279 250 .5 14 .16
POL 34 118-162 146 . 5 10 ,05
SNL 34 32-54 44 .0 6 00
UJL 34 38-55 4 0 . 3 4,  91
ED 34 27-44 35, 1 4. 24
CD 34 29-55 4 2 . 9 6 .8 5
UHL 33 107 181 159 .2 13 .60
LHL 33 88-139 110 .9 1 1 .3 9
3G8
T a b l e  58.  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  in  thousandths o f  Head L e n g th  
(e x c e p t  HW/HL) fo r  Syirphvrus p a r v u s .
C h a r a c t e r RANGE ££
HU/HL 34 0 . 9 7 - 1 . 3 9 1 . 1 0 . 0 8
POL 34 595-668 637 . 7 23 . 82
SNL 34 146-229 1 9 1 .9 19. 30
UJL 34 185-252 2 1 0 .1 16 .87
ED 34 105-197 1 5 3 .2 20 .  71
CD 34 123 263 1 8 7 . 0 3 1 .4 5
OPLL 33 246-371 2 9 1 . 6 3 0 . 6 9
OPUL 33 102-246 1 7 6 .9 31, 70
UHL 32 410-943 6 8 4 . 0 94 .  94
LHL 32 398-614 482 . 6 4 9 . 0 6
3 0 9
P i g m e n t a t i o n
Eyed s u r f a c e  u s u a l l y  l i g h t  brown or y e l l o w i s h  w i t h  a v a r i a b l e  number 
and  a r r a n g e m e n t  o f  i r r e g u l a r  dusky m ark ings ;  somet im es  body r a t h e r  f a i n t l y  
c r o s s - b a n d e d  w i th  d a r k  brown b a n d s .  The bands  d i f f u s e ,  i r r e g u l a r ,  
i n c o m p l e t e ,  o f t e n  w i d e l y  i n t e r r u p t e d .  Host  o f t e n  r em n a n t s  o f  bands  appe a r  
a s  two p igmen ted  a r e a s  on the  same v e r t i c a l  a t  t h e  b a s e s  o f  t h e  d o r s a l  and 
a n a l  f i n s .  The most  con s p ic u o u s  p i g m e n t a t i o n  i s  a w e l l - d e v e l o p e d  da rk
b ro w n ,  o b lo n g  b l o t c h  l o c a t e d  a s h o r t  d i s t a n c e  b e f o r e  c a u d a l  f i n  b a s e .  This
b l o t c h  u s u a l l y  4 - 6  s c a l e s  i n  l e n g t h  and 6-9 s c a l e s  wide  ( u s u a l l y  r e a c h in g  
a c r o s s  e n t i r e  b o d y ) . Caudal b l o t c h  s e p a r a t e d  front c a u d a l  f i n  b a se  by 3-4 
l i g h t l y  p igm en ted  s c a l e s .  Operculum not  p igm e n te d  o t h e r  t h a n  g e n e r a l  body 
c o l o r .  I n n e r  l i n i n g  o f  operculum and Is thmus  u n p ig m e n te d .  A s m a l l  brown 
s p o t  o f  v a r i a b l e  i n t e n s i t y  u s u a l l y  p r e s e n t  i n  t h e  a n g l e  o f  t h e  o p e r c l e .  A
d a r k  brown moustache  u s u a l l y  w e l l  - deve loped  on o c u l a r  s i d e  u p p e r  l i p ;
m o u s t a c h e  e x te nds  t o  a ng le  o f  the  m a x i l l a ;  lower  l i p  o n l y  I n f r e q u e n t l y  
l i g h t l y  s p a t t e d  b u t  w i t h o u t  d e f i n i t e  moustache.  B l i n d  s i d e  w h i t e .  
P e r i t o n e u m  unp igm en ted .
No d e f i n e d  p i g m e n t a t i o n  p a t t e r n s  in d o r s a l  and  a n a l  f i n s .  F in s  r a t h e r  
l i g h t l y  p igmented  becoming  I n c r e a s i n g l y  d a r k e r  p o s t e r i o r l y .  D o r s a l  and ana l  
f i n s  l i g h t l y  c o l o r e d ,  I r r e g u l a r l y  f l e c k e d  and sh a d ed ;  f l e c k s  u s u a l l y  more 
d e n s e  i n  p o s t e r i o r  t h i r d  o f  f i n s .  Caudal f i n  u s u a l l y  more d a r k l y  pigmented  
t h a n  v e r t i c a l  f i n s .  A small  d i f f u s e  s po t  on p r o x i m a l  r e g i o n  o f  f i n  t h a t  i s  
c o v e r e d  w i t h  s c a l e s ;  t h e  d i s t a l  s c a l e l e s s  p o r t i o n  o f  the  c a u d a l  f i n  u s u a l l y  
c o m p l e t e l y  p igmented  t o  i t s  e x t r e m i t y .  Caudal  f i n  r a y s  and  membrane on 
b l i n d  s i d e  o f  c a u d a l  f i n  w i th  p e p p e r - d o t  p i g m e n t a t i o n .
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G e o g r a p h i c  D i s t r i b u t i o n  ( F i g .  22)
A l t h o u g h  Svmphurus p a r v u s  o c c u r s  In  c o l l e c t i o n s  s p a n n i n g  a r e l a t i v e l y  
v i d e  g e o g r a p h i c  r a n g e  i n  t h e  w e s t e r n  N o r th  A t l a n t i c ,  t h e  m a j o r i t y  o f  
s p e c i m e n s  have  b e e n  c o l l e c t e d  a l o n g  the  s o u t h e a s t e r n  and  s o u t h w e s t e r n  c o a s t s  
o f  F l o r i d a ,  I n c l u d i n g  the  F l o r i d a  Keys and  w e s t  F l o r i d a  s h e l f  (Topp and  Hoff  
1972) a n d  from s e v e r a l  l o c a l i t i e s  I n  t h e  G u l f  o f  M ex ico .  C o l l e c t i o n s  o f  
t h i s  s p e c i e s  i n  t h e  open  A t l a n t i c ,  a l o n g  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s  
c o a s t ,  h a v e  o c c u r r e d  most  f r e q u e n t l y  a t  t h e  t i p  o f  s o u t h e r n  F l o r i d a  an d  
a l o n g  t h e  s o u t h e a s t  c o a s t  o f  the  F l o r i d a  p e n i n s u l a ,  N o r t h  o f  t h e  r e g i o n  o f  
Palm B e a c h ,  FL t h i s  s p e c i e s  has  s e ld o m  b e e n  c o l l e c t e d .  Of t h e  74 p a r v u s  
e x a m in ed ,  o n l y  one (VIMS UNCAT 67 mm SL; 3 4 °2 3 'N  75°58 'W ;  BOM) was t a k e n  
n o r t h  o f  t h e  s o u t h - c e n t r a l  F l o r i d a  r e g i o n  ( s o u t h  o f  Cape L o o k o u t ,  NC). I n  
t h e  G u l f  o f  M exico ,  i t  i s  known from s e v e r a l  l o c a l i t i e s  o f f  L o u i s i a n s ,  Texas 
and on t h e  Y u c a t a n  s h e l f  ( S p r i n g e r  and  B u l l i s  1956;  t h i s  s t u d y ) .  I t  a l s o  
o c c u r s  i n  the  C a r i b b e a n  Sea a l o n g  t h e  c o n t i n e n t a l  m a r g i n s  o f  B e l i z e ,
H ondura s ,  Panama and  as  f a r  e a s t w a r d  a s  V e n e z u e l a .  G i n s b u r g  (1951)  t h o u g h t  
t h a t  t h i s  s p e c i e s  would  e v e n t u a l l y  be  found  i n  t h e  West  I n d i e s ,  b u t  t h u s
f a r ,  i t  h a s  no t  b e e n  c o l l e c t e d  t h e r e  o r  i n  t h e  Bahamas .
B a t h y m e t r i c  D i s t r i b u t i o n
SvmPhurus p a r v u s  o c c u r s  o v e r  a wide b a t h y m e t r i c  r a n g e  f rom  20-146  m 
(T ab le  5 9 ) .  The g r e a t e s t  number  o f  s p e c i m e n s  ( 5 1 / 6 5 ,  78ft) ,  h o w e v e r ,  h a v e  
b e e n  c o l l e c t e d  b e t w e e n  41 -90  m. Only f o u r  s p e c i m e n s  were t a k e n  a t  d e p t h s  
s h a l l o w e r  t h a n  40 m and  an a d d i t i o n a l  n i n e  were t r a w l e d  f rom  d e p t h s  g r e a t e r
t h a n  90 m, Topp and  H off  (1972)  c o l l e c t e d  t h i s  s p e c i e s  f rom  a s i m i l a r  d e p t h
311
r a n g e  (37-109  m) on the  wes t  F l o r i d a  s h e l f ,  A l t h o u g h  t h i s  s p e c i e s  h a s  been 
c o l l e c t e d  from d e p t h s  >90 m, i t s  o c c u r r e n c e  i n  s u c h  deep  w a t e r  I s  a p p a r e n t l y  
u n u s u a l .  The d e e p e s t  r e c o r d e d  c a p t u r e  o f  t h i s  s p e c i e s  i s  f o r  a s i n g l e  
s p e c im e n  c o l l e c t e d  a t  146 m w h i l e  t h e  n e x t  d e e p e s t  c a p t u r e s  a r e  f o r  s e v e r a l  
s p e c im e n s  t a k e n  b e tw e e n  101-110  m.
Topp and Hoff  (1972) r e p o r t e d  t h a t  p a r v u s  I s  nowhere a b u n d a n t  and 
t h i s  may be t h e  c a s e  a s  most  o f  the  c o l l e c t i o n s  e xam ined  In t h i s  s t u d y  
c o n t a i n e d  o n l y  a s i n g l e  I n d i v i d u a l .  However ,  i t  i s  a l s o  p o s s i b l e  t h a t  the  
g e n e r a l  r a r i t y  o f  t h i s  s p e c i e s  i n  c o l l e c t i o n s  may o n l y  r e f l e c t  t h e  
i n e f f i c i e n c y  o f  t r a w l s  i n  c a p t u r i n g  t h i s  s m a l l - s i z e d ,  r e l a t i v e l y  d e e p - w a t e r  
s p e c l e s .
T a b l e  59.  Summary o f  dep th  o f  c a p t u r e  f o r  65 s p e c im e n s  o f  Symphurus p a r v u s .
Depth 2£  21-30 31-40  41-50 61-70 71-JiQ B1-9Q 91 -100  1 0 1 - H 0  146
N 1 1  3 6 22 6 5 12 2 6 1
S i z e  and  Sexual  Ma t u r a t i o n  ( F i g .  23) .
Svmphurus p a r v u s  i s  a d i m i n u t i v e  t o n g u e f i s h  s p e c i e s ,  a t t a i n i n g  maximum 
s i z e s  o f  a p p r o x i m a t e l y  88 mm SL. The l a r g e s t  spe c im ens  examined  were bo th  
m a le s  ( 8 4 .7  and 8 7 . 3  mm S L ) . The l a r g e s t  fem a le  was o n l y  s l i g h t l y  s m a l l e r ,  
m e a s u r i n g  80 ,6  mm SL.
Of 70 spe c im ens  examined ,  t h e r e  were 32 f e m a le s  and  38 m a l e s .
S e v e n t e e n  f em a le s  were g r a v i d ,  F i f t e e n  o t h e r s  had  o v a r i e s  t h a t  were  e i t h e r
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r i p e n i n g  o r  J u s t  u n d e r g o i n g  e l o n g a t i o n .  Based  on r e p r o d u c t i v e  s t a t e s  o f  
f e m a l e s ,  i t  i s  e v i d e n t  t h a t  t h i s  s p e c i e s  m a t u r e s  s e x u a l l y  a t  s i z e s  o f  40 -45
mm SL. The s m a l l e s t  g r a v i d  f e m a le  was 39 .8  mm SL a n d  a l l  f e m a l e s  l a r g e r
t h a n  45 mm SL were m a t u r e .  Only  f o u r  o f  t h e  s m a l l e s t  f e m a l e s  ( 2 1 . 8 ,  3 0 . 8 ,  
4 3 . 5  a n d  4 6 . 5  mm SL) were immature  w i t h  o v a r i e s  j u s t  u n d e r g o i n g  e l o n g a t i o n .  
Topp a n d  H o f f  (1972)  r e p o r t e d  t h a t  two f e m a le s  <37 and  43 mra SL) were j u s t
u n d e r g o i n g  p o s t e r i o r  e l o n g a t i o n  o f  t h e  o v a r i e s  w h i l e  a 62 mm SL s p e c i m e n  had
d e v e l o p i n g  o v a r i e s .
B a s e d  o n  t h e  a p p e a r a n c e  o f  g r a v i d  f e m a l e s  I n  c o l l e c t i o n s ,  I t  a p p e a r s  
t h a t  £ ,  p a r v u s  spawns d u r i n g  summert im e .  A l l  g r a v i d  f e m a l e s ,  w i t h  a s i n g l e  
e x c e p t i o n ,  w e re  c o l l e c t e d  d u r i n g  J u n e - A u g u s t ,  A s i n g l e  g r a v i d  f i s h  was 
t a k e n  i n  l a t e  A p r i l .
E c o l o g y
L i t t l e  i s  known c o n c e r n i n g  t h e  e c o l o g y  o f  t h i s  s p e c i e s .  Topp and Hoff  
(1 9 7 2 )  c o l l e c t e d  t h i s  s p e c i e s  o v e r  a  t e m p e r a t u r e  r a n g e  o f  1 8 ,8 - 2 4 ° C  and  
s a l i n i t i e s  o f  3 3 . 8 - 3 6 . 3  o / o o  on t h e  w e s t  F l o r i d a  s h e l f .
Material Examined
M e a s u r e d  and  C o u n te d  33 S p e c im e n s ,  26 L o t s .
USNM 8 4 4 9 1 ;  H o l o t y p e  ( 6 4 . 0 ) ;  2 4 ° 4 5 , 45"N 81°46 'W; 82M; 15 1 1885,  USNM 
152733;  P a r a t y p e  ( 6 9 . 0 ) ;  2 4 ° 2 5 ' 4 5 ,,N B1°46'W; B2M; L5 I 1885 .  USNM 74330.  
P a r a t y p e s ;  3 ( 4 5 . 9 - 5 5 , 1 ) ;  2 4 ° 2 5 . 4 5 ' N  01°46 'W; 82H; 15 1 18S5.  USNM 153088;  
P a r a t y p e  ( 3 8 . 2 ) ;  Palm Beach,  FL; 46M; A p r i l  1950.  USNM 153090;  P a r a t y p e
31 3
< 5 5 . 5 ) ;  Off  Sombrero L i g h t ,  FL; 101M; 06  VI 50.  USNM 153097;  P a r a t y p e
( 4 2 . 2 ) ;  O f f  Palm Beach ,  FL; 73M. AMNH 18887;  2 ( 4 5 . 4 - 4 7 . 1 ) ;  SE Pompano 
Beach ,  FL; 101H; 01 V I I I  49. FMNH 46371 ;  ( 4 6 . 8 ) ;  2 1 ° 3 8 'N  9 2 ° 1 0 . 5 ' U ;  17 V I I I  
51,  FMNH 88816;  2 ( 5 2 . 8 - 5 9 . 3 ) ;  12°16 'N  82°53 'W; 55M; 02 VI 62,  MCZ 50863;
( 5 5 . 3 ) ;  7 ml. E Sombrero  L i g h t ,  FL; 7DM. UF 20586;  3 ( 4 7 . 5 - 6 2 . 4 ) ;  2 8 ° 4 4 'N  
85°06 'W; 18 IV 70. UF 21834;  ( 5 8 , 5 ) ;  2 4 ° 2 5 F35"N 8 1 ° 5 2 ' 3 0 MU; 64M; 29 IV 76. 
UF/FSU 20769;  2 ( 4 7 . 7 - 5 8 . 8 ) ;  28°33 'N  84°39 'W; 55M; 17 VII  71, UMML 3680;
( 4 3 . 2 ) ;  SE Ship C hanne l  o u t  o f  Key West .  FL; 52M; 30 X I I  58. UMML 10737;
( 4 3 . 3 ) ;  O f f  Sombrero Key,  FL; 146M; J u l y  1949.  UMML 15589 ;  ( 4 3 . 6 ) ;  25°38-  
47 ’N B0°05'W; 79M; 01 IV 64. UMML 20911;  ( 6 2 . 0 ) ;  2 4 ° 4 9 ’N 80°38 'W; 48M; 15 
IX 65. UMML 26769;  ( 7 1 . 3 ) ;  0 9 ° 3 1 . 3 - 32 . 5 'N 76°15 , 4 - 1 7  'U;  57M; 13 V l l  66,
UMML 29281;  ( 6 3 . 1 ) ;  0 9 ° 3 7 . 9 ' - 3 7  , 6 ' N 7 5 ° 5 0 . 4 - 5 1 , 5 ' W; 37M; 13 VII  66 .  UMML 
30114;  ( 5 6 . 9 ) ;  L 0 ° 5 6 - 5 6 .9 'H  7 5 ° 2 6 - 2 6 . 9 ' U ; 43M; 01 VIIX 68 .  UMML 30123 ;  
( 4 6 . 5 ) ;  l 0 ° 4 0 fN 75°31 'W; 27M; 01 V I I I  6 8 .  USA 6361;  ( 8 4 . 7 ) ;  2 9 ° 2 3 'N
8 7 ° 4 8 ' 30"W; 90M; 15 I I I  78, USNM 74330;  ( 5 0 . 5 ) ;  2 4 ° 2 5 . 4 5 ' N  8 1 ° 4 6 ’W; 82M; 15 
I  1885.  USNM 153087;  ( 5 0 . 2 ) ;  O f f  Palm Beach .  FL; 1950.  USNM 161351 ;
( 3 3 . 8 ) ;  O f f  Palm Beach,  FL; 64H; J a n u a r y  1951.  VIMS UNCAT DELI I ST21;
( 8 8 . 2 ) ;  34°23 'N 75°58 'W; BOM; 12 I I I  82.
Counted  38 Spec im ens ,  24 Lo t s .
FDNR 6537;  ( 4 9 . 1 ) ;  2 7 °3 6 'N  B4°13'V;  73M; 03 VII  66, FDNR 6543;  ( 3 0 . 8 ) ;  
2 7 °3 7 'N  83°28'W; 36M: 1 1 V H I 6 7 .  FDNR 6615;  ( 5 5 . 3 ) ;  2 7 ° 3 7 'N  83°58 'W; 55M; 
12 V 67.  FMNH 68816;  3 ( 3 9 . 8 - 4 6 . 8 ) ;  1 2 °1 6 'N  8 2 ° 5 3 ' t f ;  55M; 02 VI 62 .  FDNR 
UNCAT MOTE 2 1 0 I I I ;  ( 4 2 . 4 ) ;  2 6 ° 4 5 .8 6 'N  8 3 °2 1 .4 4 'W ;  50M; 29 X 80.  FDNR UNCAT 
MOTE 31093;  2; 2 6 ° 1 6 . 7 2 ' N  83°12 .81 'W: 48M; 05 I I I  81 .  FDNR UNCAT MOTE
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3 1 0 .111  ST5A; 5 ( 4 4 . 1 - 6 7 . 3 ) ;  2 6 ° 4 5 . 7 0 rN 8 4 ° 0 0 .1 3 'W ;  90M; 31 I 82 ,  FDNR UNCAT 
MOTE 3 1 0 .111  ST16A; 2 ( 5 6 . 6 - 5 6 . 7 ) ;  2 4 ° 4 5 . 7 0 ’N 8 3 ° 1 1 . 0 7 , W; 54M; 02 12 82.
TCWC 3 3 2 1 . 1 ;  ( 7 8 . 0 ) ;  2 8 °0 4 'N  9 5 ° 1 9 ' 3 0 " U ;  55M; 03 X I I  80 .  TCWC 3 4 0 6 . 2 ;  
6 ( 6 2 . 4 - 6 8 . 8 ) ;  2 8 ° 1 8 . 2 ' N  9 4 ° 0 4 rW; 55M; 18 V I I  70. UF 21280;  ( 4 1 . 5 ) ;  2% 56'N 
8 5 ° 2 0 'U ;  01 XI 70 .  UF/F5U 21301;  ( 5 3 . 5 ) ;  2 8 ° 3 2 . 5 ' N  84°39 'W ;  55M; 02 IV 71. 
UMML 17406;  ( 5 8 . 3 ) ;  2 4 ° 2 1 ‘N 6 2 ° 3 7 - 3 4 'W ;  59M; 13 IV 65 .  UMML 30081;  2 ( 5 4 . 1 -
5 6 . 6 ) ;  0 8 ° 5 7 , 5 - 0 9 ° 0 0 . 3 '  N 7 6 ° 3 3 . 6 - 3 0 . 5 ' W; 59M; 12 V I I  66 .  USA 4906;  2 ( 4 7 . 4 -  
7 0 , 3 ) ;  2 7 ° 5 0 ' N 8 4 ° 3 1 'U ;  102M; 24 V I I I  77.  USA 4 9 1 5 ;  ( 8 0 . 6 ) ;  2 7 ° 5 0 'N  
84°31 'W ;  102M; 24 V I I I  77.  USNM 47657 ;  1. USNM 153098;  ( 3 1 . 1 ) ;  O f f  Palm
B each ,  FL; 74M. USNM UNCAT OR 5680;  ( 4 3 , 5 ) ;  1 2 ° 1 6 ‘N 7 l ° 0 8 ' H ;  20M; 08 X 65. 
USNM UNCAT OR5739; ( 4 5 , 5 ) ;  0 9 ° 4 3 'N  79°20-W; 95M; 19 X 65 .  UWF 1484;  ( 2 6 , 6 ) ;  
2 9 ° 4 5 . 4 ' N  8 7 ° 4 6 . 4 ' W; 40M; 18 X 75. UWF 2670;  ( 4 8 . 2 ) ;  2 6 ° 2 4 'N  8 3 ° 4 9 'V ;  92M; 
15 V I I  76.
O t h e r  M a t e r i a l
UF 36456;  3 ( 2 1 . 8 - 5 0 . 4 ) ;  2 4 ° 2 4 , 3 4 ' N  8 1 °5B .26 'W ;  64M; 04 VI 80 .
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S v m p h u r u s  o n n n a s o l l u s  B o h l k e  1 9 6 1 .
( F i g . 46D)
O c e l l a t e d  T o n g u e f i s h
5 . .  p u s l l l u s
?Kyle 1913;  145; S y m m e t r i c a l  l a r v a  w i t h  f i g u r e ,  p o s s i b l y  of  t h i s  s p e c i e s .
£. raarElnatus
M e t z e l a a r  1919: 134; S t .  E u s t a t l u s  I s l a n d ;  m i s i d e n t i f i c a t i o n .
5 . .  omfflagpl lus
-II
Bohlke  1 9 6 1 : 2 - 3 ;  O r i g i n a l  d e s c r i p t i o n  w i t h  p h o t o g r a p h ;  H o l o t y p e  AHSP 93810 
( 4 1 . 1  mm S L ) ; W s i d e  o f  t h e  s o u t h e r n  o f  t h e  two Long Bay Cays,
Andros  I s l a n d ,  Bahamas ( 2 4 ° 0 6 ' 1 5 NN 7 7 ° 3 2 ' 15"U) .
R o b in s  a n d  R a n d a l l  1 9 6 5 :3 3 4 ;  Bahamas; c o u n t s ,  m e a s u r e m e n t s .
ir
Boh lke  a n d  C h a p l i n  1 9 6 8 :2 2 5 ;  Bahamas, k e y ,  f i g u r e ,  comments .
S t u d y  M a t e r i a l : 28 s p e c i m e n s ,  1 4 . 4 - 5 6 . 4  nun SL; 28 x - r a y e d  and m e a s u r e d .  
D i a g n o s i s
The c o m b i n a t i o n  o f  a  1 - 4 -2  ID p a t t e r n ,  membrane o s t i a ,  10 c a u d a l  r a y s ,  
74-79  d o r s a l  r a y s ,  6 0 -6 4  a n a l  r a y s ,  w e l l  d e v e l o p e d  p u p i l l a r y  o p e r c u l u m ,  and 
s i n g l e  o c e l i a t e d  s p o t  on d o r s a l  and a n a l  f i n s  d i s t i n g u i s h  t h i s  s p e c i e s  from
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a l l  o t h e r  t o n g u e f  i s h e s  . Among t h e  1 -4 -2  ID p a t t e r n  s p e c i e s ,  S.  o m m a s p i lu s  
most  c l o s e l y  r e s e m b l e s  £ .  m ino r  and  p a r v u s  i n  m e r i s t i c s  a n d  body s i z e  h u t  
d i f f e r s  i n  p i g m e n t a t i o n ,  Svmphtirus om m a s p i lu s  h a s  a  s i n g l e  o c e l l a t e d  s p o t  
on t h e  d o r s a l  and a n a l  f i n s  ( v s ,  a b s e n t  i n  t h e  o t h e r  s p e c i e s )  and S.
ommaspi lus  l a c k s  t h e  c a u d a l  b l o t c h  on t h e  b o d y  ( p r e s e n t  i n  t h e  o t h e r  two
s p e c i e s ) ,  M e r i s t i c  f e a t u r e s  f o r  the  t h r e e  s p e c i e s  o v e r l a p  p a r t i a l l y  w i t h  £ .  
ommasp i lus  i n t e r m e d i a t e  b e tw e e n  £ ,  minor  and  S,. p a r v u s  ( s e e  F i g s .  19-21  
c om pa r ing  m e r i s t i c s  f o r  t h e s e  s p e c i e s ) .  I t  d i f f e r s  f rom £ .  m in o r  i n  i t s  
m o d a l ly  h i g h e r  number o f  d o r s a l  r a y s  ( 7 4 - 7 9  v s .  6 9 - 7 7 ) ,  a n a l  r a y s  ( 6 0 - 6 4  v s .  
5 5 - 6 3 ) ,  and  v e r t e b r a e  ( 4 3 - 4 4  v s ,  4 1 - 4 3 ) ,  I n  a d d i t i o n  t o  p i g m e n t a t i o n  
d i f f e r e n c e s  n o t e d  a b o v e ,  £ .  ommasp i lus  d i f f e r s  f u r t h e r  f rom  £ .  p a r v u s  i n  i t s
lower  number o f  d o r s a l  ( 7 4 -7 9  v s .  7 5 - 6 6 ) ,  a n a l  ( 6 0 - 6 4  v s .  6 0 - 7 0 )  and
v e r t e b r a l  numbers  ( 4 3 - 4 4  v s ,  4 4 - 4 6 ) .
Svmphurua Qmmaspllus  d i f f e r s  from a l l  o t h e r  1 0 - c a u d a l  r a y e d  Svmphurus 
s p e c i e s  i n  i t s  much lo w e r  m e r i s t i c s ,  u n i q u e  p i g m e n t a t i o n ,  s m a l l  body  s i z e  
and p r e s e n c e  o f  membrane o s t i a  i n  the  d o r s a l  and  a n a l  f i n s .
D e s c r i p t i o n
Svmphurus om maspl lua  i s  a d w a r f  s p e c i e s  a t t a i n i n g  maximum a d u l t  l e n g t h s  
o f  a p p r o x i m a t e l y  60 mm SL, ID p a t t e r n  1 - 4 - 2  ( T a b l e  9 ) .  C a u d a l  r a y s  10 
( T a b le  1 0 ) .  D or sa l  r a y s  74-79 ( T a b le  1 1 ) ,  Ana l  r a y s  6 0 - 6 4  ( T a b l e  1 2 ) .  
V e r t e b r a e  43 -44  ( T a b le  1 3 ) .  H y p u r a l s  4 .  L o n g i t u d i n a l  s c a l e  rows  58-64  
( T a b le  1 4 ) ,  S c a l e  rows  on h e a d  p o s t e r i o r  t o  l o w e r  o r b i t  1 4 - 1 7  ( T a b l e  1 5 ) .  
L a t e r a l  s c a l e  rows 2 7 - 3 3 ,  u s u a l l y  29-31 ( T a b l e  1 6 ) .  P r o p o r t i o n a l  
m ea s u rem e n ts  a p p e a r  i n  T a b l e s  6 0 - 6 1 .
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Body r e l a t i v e l y  deep ( 2 7 . 9 * 3 4 . 8 *  SL) ; w i t h  r e l a t i v e l y  s h o r t  s n o u t  
( 1 4 ,7 -3 3 .0 %  HL) . Head m o d e r a t e l y  wide ( 2 2 . 7 * 2 9 . 2  S L ) . S nou t  c o v e r e d  w i t h  
s m a l l  d e c id u o u s  s c a l e s ,  p o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  u s u a l l y  r e a c h i n g  to 
m i d - p o i n t  o f  low er  e y e ;  o c c a s i o n a l l y  o n l y  r e a c h i n g  f r o n t  m arg in  o f  low er  
e y e ,  Eyes r e l a t i v e l y  l a r g e  (1 1 ,5 -1 7 .5 %  HL) ; u s u a l l y  e q u a l  In  p o s i t i o n  o r  
u p p e r  eye s l i g h t l y  i n  advance  o f  l o w e r  e y e .  Eyes u s u a l l y  w i t h  o n l y  2-3 
s c a l e s  p r e s e n t  In  na r row  i n t e r o r b i t a l  s p a c e .  P u p i l l a r y  op e rc u lu m  w e l l -  
d e v e l o p e d .  D o r s a l  f i n  o r i g i n  u s u a l l y  a t  v e r t i c a l  e q u a l  t o  m i d - p o i n t  o f  
u p p e r  eye ;  o c c a s i o n a l l y  r e a c h i n g  a n t e r i o r  m a r g i n  o f  eye ;  o r  r a r e l y ,  o n l y  
r e a r  edge o f  p u p i l  o f  u p p e r  e y e .  No s c a l e s  on d o r s a l  and  a n a l  f i n s .
T e e th  w e l l  d e v e lo p e d  on  b l i n d  s i d e  Jaws;  t e e t h  p r e s e n t  u s u a l l y  o n l y  on 
a n t e r i o r  h a l f  o f  o c u l a r  s i d e  p r e m a x i l l a ;  som e t im es  e x t e n d i n g  f o r  a lm o s t  
t h r e e  - f o u r t h s  o f  t h e  l e n g t h  o f  p r e m a x i l l a .  D e n t a r y  on eyed  s i d e  w i t h  t e e t h  
p r e s e n t  ov e r  o n e - h a l f  t o  t h r e e  * f o u r t h s  o f  i t s  l e n g t h ;  l e s s  f r e q u e n t l y  w i t h  
t e e t h  a l o n g  e n t i r e  m arg in .
S c a l e s  r e l a t i v e l y  l a r g e ,  c t e n o i d  on b o t h  s i d e s  o f  body.
P i g m e n t a t i o n
Eyed s u r f a c e  w i t h  w h i t i s h  g round  c o l o r .  Body w i t h  v a r i a b l e  q u a n t i t y  o f  
I n d i s t i n c t  and i r r e g u l a r  f l e c k s  o f  d a r k e r  brown p ig m e n t  s p r i n k l e d  o v e r  
s u r f a c e ,  These brown p igm en t  f l e c k s  h e a v i e s t  i n  p o s t e r i o r  o n e - t h i r d  o f  
body .  P o s t e r i o r  d a r k e n i n g  o f  body s u r f a c e  t e r m i n a t e s  a t  p r o x im a l  r e g i o n  o f  
c a u d a l  f i n .  O c c a s i o n a l l y  p ig m e n t  c o n c e n t r a t e d  i n t o  1-2 I n c o m p l e t e  b a r s  a t  
o r  s l i g h t l y  p o s t e r i o r  t o  body m i d - p o i n t .  Operculum n o t  n o t i c e a b l y  p igm en ted
3 18
T a b l e  60 .  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  In  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g th ,  e x c e p t  SL ( I n  mm), f o r  Svmphurus  o m m a s p i l u s .
C h a r a c t e r { W P S MEAN ££
SL 2B 1 4 . U- 5 6 .  4 3 4 . 3 1 1 .0 2
BD 28 2 5 4 - 3 4 8 3 0 0 .2 17 .41
PDL 20 4 0 - 8 7 5 8 . 8 1 1 ,0 8
PAL 20 2 2 4 - 3 2 6 2 6 7 . 2 2 2 .7 0
DBL 20 8 4 6 - 9 7 5 941 .  5 25.  83
ABL 20 6 1 2 - 7 7 3 730 .  6 32 .31
PL 25 5 4 - 1 0 4 8 2 . 8 1 1 . 6 3
FA 27 4 9 - 9 0 6 2 . 6 9 .43
CFL 26 92 ISO 1 2 8 .3 1 4 .1 6
HL 28 1 9 6 - 2 6 8 2 3 1 .4 1 3 .9 9
HU 28 2 2 7 - 2 9 2 253 ,  8 14 , 62
POL 28 1 1 9 - 1 9 0 1 4 4 .9 1 3 .3 8
SNL 28 3 0 - 7 3 48 .1 8 .46
UJL 28 3 8 - 5 6 47 .4 4 . 7 3
ED 28 2 4 - 4 2 3 2 , 0 4 , 4 5
CD 28 3 6 - 6 4 4 8 .  2 7 .3 1
UHL 28 1 4 0 - 1 7 1 155 .1 8 .00
LHL 28 9 6 - 1 3 5 1 1 1 ,2 11. 81
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T a b l e  61. Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  i n  t h o u s a n d t h s  o f  Head L e n g th  
( e x c e p t  HW/HL) f o r  Svniphurus o n t tn a s p l l u s .
C h a r a c t e r U FAWE MEAN 2D
HW/HL 28 1 . 0 2 - 1 . 1 8 1 .1 0 .05
POL 28 346-602 6 2 7 .1 46  . 48
SNL 21 147-330 2 1 0 .6 34 .  19
UJL 28 164-277 205,  7 2 3 . 3 1
ED 28 1 14-175 1 3 8 .4 1 6 . 5 8
CD 27 162-274 2 0 6 . 0 30 .  69
OFLL 26 147-277 1 9 6 . 0 29 . 31
OPUL 26 210-346 279 .4 31 .45
UHL 28 571-764 6 7 3 .1 52 . 91
LHL 28 418-560 4 8 1 . 5 4 5 , 4 7
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o t h e r  t h a n  g e n e r a l  body c o l o r .  I n n e r  l i n i n g  o f  ope rc u lum  and I s thm us  n o t  
p ig m e n te d .  No e v i d e n c e  o f  m ous tache  on o c u l a r  s i d e  u p p e r  l i p .  B l i n d  s id e  
o f f - w h i t e  o r  y e l l o w i s h .  Pe r i t o n e u m  u np igm e n te d .
The o n l y  c o n s p i c u o u s  c o l o r  p a t t e r n  on th e  f i n s ,  d i a g n o s t i c  f o r  the  
s p e c i e s ,  i s  t h e  p r e s e n c e  o f  a l a r g e ,  d i s t i n c t l y  o c e l l a t e d  s p o t  i n  b o th  the 
d o r s a l  and a n a l  f i n s  n e a r  the  p o s t e r i o r  f i f t h  o f  t h e  body ( a p p r o x i m a t e l y  10- 
14 r a y s  b e f o r e  the  end  o f  e a c h  f i n ) .  The r e m a i n d e r  o f  t h e  f i n  r a y s  i n  b o th  
d o r s a l  and a n a l  f i n s  s p r i n k l e d  w i t h  brown p ig m e n t  a t  i r r e g u l a r  i n t e r v a l s ,  
b u t  h e a v i e s t  In  r e g i o n s  c o r r e s p o n d i n g  t o  band d e v e lo p m en t  on  body .  In  
p o s t e r i o r  t h i r d  o f  f i n s  t h e  p igment  i s  h e a v i e s t  and  c o v e r s  b o t h  r a y s  and f i n  
membranes.  Caudal  f i n  unp igm en ted  o t h e r  t h a n  p igm en t  on p r o x im a l  t h i r d  o f  
f i n .
G e o g ra p h ic  D i s t r i b u t i o n  ( F i g .  22) .
Svmphurus ommaspi lus  I s  a p p a r e n t l y  w i d e s p r e a d  t h r o u g h o u t  t h e  i n s u l a r  
r e g i o n s  o f  t h e  C a r i b b e a n  Sea ,  b u t  n o t  f r e q u e n t l y  c a p t u r e d  i n  any g r e a t  
numbers .  The c o m b i n a t i o n  o f  s m a l l  s i z e  and c r y p t i c  h a b i t s  may p r e v e n t  t h i s  
s p e c i e s  f rom b e i n g  c a p t u r e d  more f r e q u e n t l y .  Only t h r e e  o f  t h e  l o t s  s t u d i e d  
c o n t a i n e d  more t h a n  two f i s h  (one l o t  each  w i t h  3, 5, and 7 i n d i v i d u a l s ) .  
About  h a l f  (N-13)  o f  t h e  spe c im ens  a v a i l a b l e  f o r  t h i s  s t u d y  were  c o l l e c t e d  
i n  the  Bahamas . A d d i t i o n a l  c o l l e c t i o n s  have  b e e n  made a t  G l o v e r ' s  Reef  o f f  
B e l i z e ,  S t .  James  V i r g i n  I s l a n d s ,  P u e r t o  R ic o ,  S t ,  E u s t a t l u s ,  S t .
B a r th e l e m y ,  Curacao  and F rench  West I n d i e s .  A p p a r e n t l y ,  t h e  s p e c i e s  r a r e l y  
f r e q u e n t s  r e e f  a r e a s  on t h e  c o n t i n e n t  ( o n l y  one c i t a t i o n  a t  G l o v e r ’s  Reef  i n
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B e l i z e ) , Thus  f a r ,  t h e  s p e c i e s  h a s  n o t  b e e n  r e c o r d e d  f rom  a r e a s  a d j a c e n t  t o  
r e e f s  i n  t h e  F l o r i d a  Keys.
£ i a e  apd  S e x u a l  M a t u r a t i o n  ( F i g .  23 ) .
Svniphurus ommasp l l u s  I s  a  dwarf  s p e c i e s  o f  ton g u e  f i s h .  Most  
I n d i v i d u a l s  i n  t h i s  s t u d y  r a n g e d  b e tw e en  £5 -40  mm SL. The d i s t r i b u t i o n  o f  
s i z e  f r e q u e n c i e s  f o r  s p e c i m e n s  examined i s  p r e s e n t e d  I n  F i g u r e  23.  Maximum 
s i z e s  i n  £ .  om m asp i lus  a p p a r e n t l y  do no t  e x c e e d  a b o u t  60 mm SL, The t h r e e  
l a r g e s t  sp e c im e n s  e x a m i n e d  m e a s u r e d  53 .6 ,  5 5 .0  and  5 6 .4  mm SL. A l l  t h r e e  
were  g r a v i d  f e m a l e s .  The l a r g e s t  males  were s u b s t a n t i a l l y  s m a l l e r ,  
m e a s u r i n g  o n l y  41. Q a n d  4 2 . 7  mm SL. Th is  s p e c i e s  m a t u r e s  a t  v e r y  s m a l l  
s i z e s .  The s m a l l e s t  g r a v i d  f e m a le s  v e t e  2 8 .4  and  3 0 .3  mm SL. M ost  f e m a le s  
b e tw e en  a p p r o x i m a t e l y  2 3 -3 0  mm SL showed s i g n s  o f  gonad e l o n g a t i o n  an d  
d e v e l o p m e n t ,
The s m a l l e s t  f i s h  e x a m in e d ,  14 .4  mm SL, was c o m p l e t e l y  m e ta m orphosed  
w i t h  c o m p l e t e  s q u a m a t i o n  and  h a d  a l r e a d y  assumed  a b e n t h i c  l i f e s t y l e .  T h i s  
was an immature  s p e c i m e n  ( s e x  untnown) w i th  l i t t l e  I n d i c a t i o n  o f  a n y  g o n a d a l  
d e v e l o p m e n t .
Eco logy
Symohurus omnia so  l l u s  i n h a b i t s  w h i t e  s andy  b o t to m s  I n  c l e a r  s h a l l o w  
w a t e r s  a d j a c e n t  t o  c o r a l  r e e f s .  Most  f i e l d  d a t a  a s s o c i a t e d  w i t h  c o l l e c t i o n s  
i n d i c a t e  t h i s  s p e c i e s  o c c u r s  i n  w a t e r s  s h a l l o w e r  t h a n  10 m e t e r s .  The 
m a j o r i t y  o f  s p e c i m e n s  h a v e  b e e n  c o l l e c t e d  b e tw e e n  1 -15  m ( F i g .  1 3 ) .  The 
d e e p e s t  c a p t u r e  I s  2 7 m.
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M a t e r i a l  Examined:  A l l  M e a s u re d  a n d  Coun ted
ANSP 93810;  H o lo type  ( 4 0 . 9 ) ;  A ndros  I s l a n d ,  Bahamas ;  1M; 12 V l l  57.  ANSP 
93811 ;  P a r a t y p e  ( 3 6 . 4 ) ;  Bahamas ( 2 5 ° 0 7 'N  7 7 ° 1 1 ' 1 5 "W) ; 11M; 16 V 56. AMNH 
26260;  ( 5 6 . 4 ) ;  Ca t  I s l a n d ,  Bahamas;  No D e p t h ;  11 X 65 .  AMNH 29196;  5 ( 1 4 . 4 -
4 2 . 7 ) ;  Hogs ty  A t o l l ,  Bahamas ;  10M; 13 I I I  66 ,  AMNH 30969;  2 ( 2 7 , 7 - 3 2 . 0 ) ;  
Ragged I s l a n d ,  Nurse Cay,  Bahamas;  2M; 12 I  68 .  ANSP 103419 ;  ( 2 0 , 1 ) ;  S t .  
B a r t h e l e m y , FU1; BM. ANSP 143267;  ( I S .  3 ) ;  S o f  N a s s a u ,  Bahamas ;  15M. FMNH 
94820;  ( 5 3 . 6 ) ;  C l o v e r s  R e e f ,  B e l i z e ;  13M; 24 VI 80 .  UMML 12813;  ( 3 3 . 4 ) ;  E 
Shore  O y s t e r  Cay, Bahamas;  No D e p th ;  20 V I I I  63 .  UMML UNCAT 571;  ( 5 5 . 0 ) ;  
Gum Key, Bahamas; 06 VI 48 .  UPRM 2660;  7 ( 2 0 . 7 - 4 8 . 1 ) ;  A g u a d i l l o ,  P u e r t o  
R i c o ;  12M. VIMS UNCAT; 3 ( 3 2 . 6 - 4 1 , 0 ) ;  Tague Bay,  US V i r g i n  I s l a n d s ;  1M; 16 
IV 78.  ZMA 119 .422 ;  ( 2 3 , 6 ) ;  S t .  E u s t a t i u s ;  No D e p th ;  1 9 0 4 - 1 9 0 5 ,  ZMA 
1 1 6 .1 8 7 ;  ( 3 2 . 0 ) ;  C u r a c a o ;  9M; November,  1975.  ZMUC 8652;  ( 4 2 . 7 ) ;  Crux Bay, 
S t .  J am es ,  V i r g i n  I s l a n d s ;  27M; 09 I I I  06 .
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CHAPTER 6 , 6
S p e c i e s  w i t h  a 1 - 6 - 3  ID P a t t e r n  and  10 Caudal  Rays
Svmphurus d lom edeanus  (Goode and Bean 1885)
( F i g .  67A)
S p o t t e d f l n  T o n g u e f i s h
A o h o r l s t l a  diomedeana
Goode and  Bean 1865a:  589; O r i g i n a l  d e s c r i p t i o n ,  o f f  T o r t u g a s ,  F l o r i d a .  
Goode and  Bean 1895:  460 ;  ( i n  p a r t ,  more t h a n  one  S p e c i e s  I n c l u d e d  i n  
a c c o u n t ) ;  d e s c r i p t i o n ,  c o u n t s  and f i g u r e  o f  h o l o t y p e ;  d a t a  from 
a d d i t i o n a l  s p e c im e n s  from G u l f  o f  Mexico and  C a r i b b e a n  a l s o  i n c l u d e d .  
J o r d a n  1886:  603;  L i s t e d ,  V e s t  I n d i e s .
Symphurus d lomedeanus
J o r d a n  and  Goss 1889;  101;  C o n s i d e r e d  a s  g e o g r a p h i c a l  v a r i e t y  and p o s s i b l e  
synonym o f  £ .  p l a g j u s a .
J o r d a n  and  Evermann 1898:  2 711; a f t e r  Goode and Bean.
Chabanaud 1939: 26; L i s t e d ,  G u l f  o f  Mexico .
L ong ley  and  H i l d e b r a n d  1941: 49;  L i s t e d ,  T o r t u g a s ,  F l o r i d a .
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Sym phurus  s u n r o t u o a u s
Chabansud  1 9 48 :  5 0 9 ;  O r i g i n a l  d e s c r i p t i o n ,  Rio de J a n e i r o ,  B r a z i l ;  H o l o t y p e  
BMNH 1 9 2 3 . 7 . 3 0 : 3 4 5 .
Svmphurus d l o m e d l a n u s
G i n s b u r g  1951:  194 ;  R e d e s c r i p t i o n ,  synonymy,  f i g u r e ,  d i s t r i b u t i o n  f rom  Nor th  
C a r o l i n a  t o  B r a z i l .
S p r i n g e r  a n d  B u l l i s  1956: 55;  L i s t e d ,  G u l f  o f  Mexico  l o c a l i t i e s .
B r i g g s  1958:  297 ;  L i s t e d ,  F l o r i d a .
Huese 1958: 346 ;  L i s t e d ,  T e xa s .
D u a r t e - B e l l o  1959:  65;  L i s t e d ,  Cuba.
B u l l i s  and Thompson 1965: 34;  L i s t e d ,  N o r t h  C a r o l i n a  a n d  F l o r i d a  l o c a l i t i e s ,
Moe a n d  M a r t i n  1965:  149; L i s t e d  o f f  Tampa,  F l o r i d a .
C a l d w e l l  1966:  84 ;  L i s t e d ,  J a m a i c a .
C e r v ig n o n  1966:  8 1 7 ;  L i s t e d ,  V e n e z u e la .
C a r v a l h o  e t  a l .  1968:  3; I n  key ,  l i s t e d ,  B r a z i l ,
S t r u h s a k e r  1969:  298 ;  App.B;  L i s t e d ,  SE US c o a s t  l o c a l i t i e s .
Moe 1968: 172 ;  R e v e r s e d ,  p a r t i a l l y  a m b l c o l o r a t e  s p e c i m e n  f rom  G u l f  o f  
M e x ic o .
S t s r c k  196B: 31;  L i s t e d ,  A l l i g a t o r  R e e f ,  F l o r i d a .
F r a n c i s c o  1970:  111 ;  L i s t e d ,  V e n e z u e la .
Topp and  H o f f  1972 :  79; Synonymy, c o u n t s ,  f i g u r e ,  d i s t r i b u t i o n  and  e c o l o g y  
on s o u t h w e s t  F l o r i d a  s h e l f .
M i l l e r  and  J o r g e n s o n  1973; 305;  M e r i s t i c s ,  I n c l u d i n g  v e r t e b r a e  c o u n t s  f o r  
f o u r  s p e c i m e n s .
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P a l a c i o  1974:  86;  L i s t e d ,  C o lo m b ia .
C h i t t e n d e n  and  McEachran  1976:  94 ;  L i s t e d ,  n o r t h w e s t e r n  G u l f  o f  M e x ic o .  
Menezes a n d  Benvegnu 1976:  148;  D e s c r i p t i o n ,  c o u n t s ,  f i g u r e ,  s e n i o r  synonym 
o f  £ .  s u m p tu o s u s  C habanaud  1948 and  S. p t e r o s p i l o t u s  G i n s b u r g  1951,  
C h i t t e n d e n  and  Moore 1977:  111;  L i s t e d ,  110 m e t e r  c o n t o u r  c e n t r a l  a n d  
w e s t e r n  G u l f  o f  M e x ic o .
Lema and  O l i v e i r a  1977:  5; I n  k e y .
Qgren and  B r u s h e r  1977:  101;  L i s t e d ,  S t .  Andrews Bay, F l o r i d a .
S o a r e s  1978:  24; L i s t e d ,  k l o  G ra nde  do N o r t e ,  B r a z i l .
M cC aff rey  1981;  L i s t e d ,  n o r t h e a s t e r n  G u l f  o f  Mexico ,
Nonate  e t  a l . 1983:  151;  L i s t e d ,  n o r t h e r n  c o a s t  o f  San P a u l o  S t a t e ,  B r a z i l  
Darcy and  G u t h e r z  1984:  93; L i s t e d ,  w e s t  F l o r i d a  s h e l f .
Svmphurus pterospllotus
G i n s b u r g  1951:  194; O r i g i n a l  d e s c r i p t i o n ,  f i g u r e ;  I s l a  de  F l o r e s ,  Uruguay ;
H o l o t y p e  USNM 877 70.
S o a r e s  1978:  24; L i s t e d  R io  G ra nde  do N o r t e ,  B r a z i l ,
Lema e t  a l . 1980:  45;  L i s t e d  P o r t o  Be lo  and  F l o r l a n o p o l i s , B r a z i l .
L a z z a r o  1977;  69; I n  ke y .
S tudy  M a t e r i a l : 303 s p e c i m e n s ,  5 7 . 9 - 1 8 3  mm SL, 209 x - r a y e d ,  41 m e a s u r e d
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Remarks
Goode a n d  Bean (1885 )  f i r s t  d e s c r i b e d  Svmphurus d lo m e d e am is  from a 
s i n g l e  s p e c i m e n  c o l l e c t e d  o f f  T o r t u g a s ,  F l o r i d a ,  I n  1895,  Goode and  Bean 
r e p o r t e d  on  a d d i t i o n a l  s p e c i m e n s  b u t  d a t a  f rom more t h a n  one  s p e c i e s  was 
i n c l u d e d  i n  t h i s  a c c o u n t .  I n  h i s  r e v i s i o n  o f  w e s t e r n  A t l a n t i c  t o n g u e f i s h e s  , 
G i n s b u r g  (1 9 5 1 )  d i s c o v e r e d  t h a t  t h e  s p e c i m e n  from A l b a t r o s s  s t a t i o n  2121- 
2122 i n c l u d e d  i n  Goode and  B e a n ' s  ( 1 8 9 5 )  a c c o u n t  o f  diomer ie .mus a c t u a l l y  
b e l o n g e d  to  p e l l c a n u s . T h i s  s p e c i m e n  (USKH 79331)  now fo rm s  p a r t  o f  the 
t y p e  s e r i e s  f o r  t h a t  s p e c i e s ,
Svmphurus  d io rnedeanus  was a p p a r e n t l y  named a f t e r  t h e  r e s e a r c h  v e s s e l  
A l b a t r o s s . Goode and  Bean  c h o s e  t h e  G re e k  word Dlomedea a s  t h e  s tem  r o o t  
f o r  t h e  name o f  t h i s  s p e c i e s .  Dlomedea i s  a g e n e r i c  name f o r  a l b a t r o s s e s .
A t  t h e  t im e  o f  t h e  o r i g i n a l  d e s c r i p t i o n  i n  1BB5, s y m p h u r i n e  t o n g u e f i s h e s  
w e re  i n c l u d e d  i n  t h e  g e n u s  A o h o r 1 s t  i a  w h ic h  ha s  a f e m i n i n e  g e n d e r .  I n  o r d e r  
t o  a g r e e  i n  g e n d e r ,  Goode and  Bean u s e d  t h e  s p e c i f i c  name d l o m e d e a . L a t e r ,  
when A p h o r l s t i a  was r e c o g n i z e d  a s  a J u n i o r  synonym o f  t h e  m a s c u l i n e  genus 
S v m p h u ru s . t h e  s p e c i f i c  name f o r  t h i s  s p e c i e s  was c h a n g e d  t o  diornedeanus  
( J o r d a n  and  Goss  1 8 8 9 ) ,  T h i s  s p e l l i n g  p r e v a i l e d  u n t i l  G i n s b u r g ' s  r e v i s i o n  
i n  1951.  In  t h i s  p a p e r ,  G i n s b u r g ,  e i t h e r  by  d e s i g n  o r  by a c c i d e n t ,  emended 
t h e  s p e l l i n g  o f  t h e  t r i v i a l  name f o r  t h i s  s p e c i e s  f rom  d io rnedeanus  to  
d i o m e d l a n u s . G i n s b u r g  p r o v i d e d  no  comments  r e g a r d i n g  t h e  s p e l l i n g  change 
and  I t  i s  d i f f i c u l t  t o  d e t e r m i n e  w h e t h e r  o r  n o t  t h e  cha nge  i n  s p e l l i n g  was 
i n t e n t i o n a l .  W h e th e r  i n t e n t i o n a l  o r  n o t ,  i t  was I n c o r r e c t  t o  cha nge  the  
s p e l l i n g  o f  t h e  s t e m  r o o t  o f  d io m a d a a  and  t h e  p r o p e r  s p e l l i n g  o f  t h e
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s p e c i f i c  name f o r  t h i s  s p e c i e s  I s  dj.omnedeanuB w h i c h  a g r e e s  i n  g e n d e r  w i t h  
t h e  m a s c u l i n e  g e n u s  Svmphurus (G. S t e y s k a l ,  p e r s o n ,  commun.) .
I n  1946, Chabanaud d e s c r i b e d  £ ,  s u m o t u o s u s  b a s e d  on a s i n g l e  s p e c im e n  
c o l l e c t e d  from o f f  Rio de J a n e i r o ,  B r a z i l .  The h o l o t y p e  o f  t h i s  s p e c i e s  was 
c h a r a c t e r i z e d  by h a v i n g  10 c a u d a l  r a y s  a n d  s p o t t e d  d o r s a l  and  a n a l  f i n s .  I n  
t h e  o r i g i n a l  d e s c r i p t i o n ,  Chabanaud  d i d  n o t  c om pare  h i s  new s p e c i e s  w i t h  any 
o t h e r  p r e v i o u s l y  d e s c r i b e d  w e s t e r n  A t l a n t i c  t o n g u e f i s h e s ,  e s p e c i a l l y  S 
d io rnedeanus  (Goode and Bean 1 8 8 5 ) ,  a  s p e c i e s  a l s o  p o s s e s s i n g  10 c a u d a l  r a y s  
and  s p o t t e d  d o r s a l  and a n a l  f i n s ,  f i r s t  d e s c r i b e d  f rom  t h e  T o r t u g a s ,  F l o r i d a  
r e g i o n .  I t  was G i n s b u r g  (1951)  who f i r s t  r e c o g n i z e d  t h a t  £ ,  s u m p t u o s u s  
C h a b a n a u d  1948 was c o n s p e c l f i c  w i t h  £ .  d lo m e d $ a n u p  (Goode and  f iean  1885 ) ,  
G i n s b u r g  p o i n t e d  o u t  t h a t  t h e  h o l o t y p e  o f  S,  sump t u o s u s  a g r e e d  w i t h  5.  
d io rnedeanus  in  t h e  number o f  c a u d a l ,  d o r s a l  and  a n a l  r a y s  a n d  s c a l e s ,  i n  t h e  
p r e s e n c e  o f  s p o t s  on t h e  d o r s a l  a n d  a n a l  f i n s  a n d  t h e  a b s e n c e  o f  a s p o t  on 
t h e  c a u d a l  f i n ,  I n  the  p r e s e n t  s t u d y ,  h o l o t y p e s  o f  b o t h  s p e c i e s  were  
r a d i o g r a p h e d  and I t  was fo u n d  t h a t  t h e  h o l o t y p e  o f  £■ s u m p t u o s u s  a l s o  a g r e e s  
w i t h  fi. d iornedeanus i n  t h e  number o f  v e r t e b r a t e ,  a s  w e l l .  I a g r e e  w i t h  
G i n s b u r g ,  t h e r e f o r e ,  t h a t  g .  sumn t u o s u s  i s  a  J u n i o r  synonym  o f  <> , 
d io rn e d e an u s .
I n  h i s  r e v i s i o n  o f  w e s t e r n  A t l a n t i c  t o n g u e f i s h e s ,  G i n s b u r g  (1 9 5 1 )  
d e s c r i b e d  s second  nomina l  s p e c i e s  {£.  o t e r o s p l l o t u s ) f r o m  s o u t h e r n  Sou th  
A m e r i c a  which  p o s s e s s e d  a  p a t t e r n  o f  s p o t s  I n  t h e  d o r s a l ,  a n a l  a n d  c a u d a l  
f i n s .  As was t h e  c a s e  f o r  S. sumo t u o s u s . t h e  d e s c r i p t i o n  was a g a i n  b a s e d  on 
a s i n g l e  spec im en .  Svmphurus p t e r o s p l l o t u s  was c h a r a c t e r i z e d  b y  h a v i n g  a 
u n i q u e  c o m b i n a t i o n  o f  a s p o t t e d  c a u d a l  f i n ,  s p o t t e d  d o r s a l  and  a n a l  f i n s  and
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11 c a u d a l  r a y s .  The u n i q u e  c o m b i n a t i o n  o f  a  s p o t t e d  c a u d a l  f i n  and  11 
c a u d a l  r a y s  ware t h e  c h a r a c t e r s  t h a t  I n f l u e n c e d  G i n s b u r g  t o  d e s c r i b e  t h i s  
spe c im en  a s  r e p r e s e n t i n g  a p r e v i o u s l y  u n d e s c r l b e d  s p e c i e s .  I n  a l l  o t h e r  
c o u n t s  e x c e p t  c a u d a l  r a y s ,  t h i s  s p e c i m e n  e x c e e d e d  t h o s e  f o r  u r o s p l l u s  and 
t h e s e  two s p e c i e s  w e re  c o n s i d e r e d  d i s t i n c t .  The c o u n t s  f o r  S. 
p t e r o s p i l o t u s . h o w e v e r ,  o v e r l a p p e d  t h o s e  f o r  d i o r n e d e a n u s . b u t  G i n s b u r g  
c o n c l u d e d  t h a t  t h e  s p o t  on t h e  c a u d a l  f i n  a n d  t h e  d i f f e r e n c e  i n  c a u d a l  r a y s  
(11 v s .  10 i n  £ .  d i o rn e d e a n u s ) were  s u f f i c i e n t  e n o u g h  t o  r e c o g n i z e  t h i s  
spe c im en  a s  r e p r e s e n t i n g  an u n d e s c r i b e d  s p e c i e s .
Menezes and Benvegnu  ( 1 9 7 6 )  d i s c u s s e d  t h e  s t a t u s  o f  s o u t h e r n  S o u th  
A m er ican  t o n g u e f i s h e s  w i t h  s p o t t e d  d o r s a l  and  a n a l  f i n s .  They f o u n d  t h a t  
t h e  two c h a r a c t e r s  (11 c a u d a l  r a y s  a n d  a s p o t  on  t h e  c a u d a l  f i n  I n  a d d i t i o n  
t o  s p o t s  on  t h e  d o r s a l  and  a n a l  f i n s )  w h i c h  d i s t i n g u i s h  o t e r o s o l l o t u s  
f rom g .  d io rne de anus  a r e  a l s o  f o u n d  among s a m p l e s  o f  £ .  d i o r n e d e a n u s . They 
c o n c l u d e d  t h a t  t h e  s p e c i m e n  o f  p t e r o s p l l o t u s  d e s c r i b e d  b y  G i n s b u r g  was a 
s pe c im en  o f  £ .  d io rnedeanus  w i t h  t h e  u n u s u a l  c o n d i t i o n  o f  11 c a u d a l  r a y s  and 
a s p o t  on  t h e  c a u d a l  f i n  i n  a d d i t i o n  t o  s p o t s  on  t h e  d o r s a l  a n d  a n a l  f i n s .  
Menezes a n d  Benvegnu commented on  t h e  o c c u r r e n c e  o f  d io rn e d e an u s  w i t h  
p a r t i a l  o r  c o m p l e t e  s p o t s  on t h e  c a u d a l  f i n s .  W i th  r e s p e c t  t o  c a u d a l  r a y  
c o u n t s ,  t h e  u s u a l  c o n d i t i o n  I n  t h i s  s p e c i e s  i s  10 b u t  o t h e r  c o u n t s  (9  o r  11) 
do o c c u r ,  i f  o n l y  r a r e l y  ( s e e  T a b l e  1 0 ) ,  F o r  e x a m p l e ,  d a t a  i n  T a b l e  10 
shows t h a t  o n l y  5 / 1 9 6  ( 2 , 5  t )  o f  t h e  s p e c i m e n s  e x a m i n e d  i n  t h e  p r e s e n t  s tu d y  
h a d  11 c a u d a l  r a y s ,  A d d i t i o n a l  s u p p o r t i v e  e v i d e n c e  t h a t  t h e s e  two no m in a l  
s p e c i e s  a r e  c o n s p e c l f l c  o c c u r s  In  t h e  v e r t e b r a l  c o u n t s .  E x a m i n a t i o n  o f  
r a d i o g r a p h s  o f  t h e  h o l o t y p e  o f  S. P t e r o s p i l o t u s  and  c o m p a r i s o n  w i t h  c o u n t s
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o b s e r v e d  f o r  £ ,  d io rnedeanus  r e v e a l s  I d e n t i c a l  v e r t e b r a l  c o u n t s .  T h e r e f o r e ,  
b a s e d  on  t h i s  e v i d e n c e ,  I a g r e e  w i t h  Menaces and  Benvegnu  t h a t  2 .  
p t e r o s p l l o t u s  I s  a J u n i o r  synonym o f  £ ,  d io rnedeanus  a n d  t h a t  o n l y  one,  
w i d e s p r e a d  s p e c i e s ,  £ ,  djomedgBpup (Goode a n d  B e a n ) ,  w i t h  10 ( o c c a s i o n a l l y  
11) c a u d a l  r a y s  a n d  s p o t t e d  f i n s  o c c u r s  t h r o u g h o u t  t h e  w e s t e r n  A t l a n t i c ,
D i a g n o s i s
Svmphurus  d lonaedeanus  I s  d i s t i n g u i s h e d  from a l l  o t h e r  t o n g u e f i s h e s  by 
t h e  u n i q u e  c o m b i n a t i o n  o f  a r e l a t i v e l y  l a r g e  body s i z e  (185-200 nun SL) , a 1- 
4 - 3  ID p a t t e r n ,  10 c a u d a l  r a y s ,  p r e s e n c e  o f  a p u p i l l a r y  ope rc u lum ,  absence 
o f  s m a l l  rows o f  s c a l e s  on  t h e  b l i n d  s i d e  d o r s a l  and  a n a l  f i n s  and  by the  
u s u a l  p r e s e n c e  o f  w e l l - d e v e l o p e d  s p o t s  on  t h e  p o s t e r i o r  p o r t i o n s  o f  the 
d o r s a l  a n d  a n a l  f i n s .
I n  o v e r a l l  s i z e  and  m e r i s t i c s ,  t h i s  s p e c i e s  i s  m os t  s i m i l a r  t o  S. 
p l a g i u s q , I t  h a s  10 c a u d a l  r a y s  l i k e  £ ,  p l a g l u s a , b u t  d i f f e r s  i n  many 
c h a r a c t e r s  i n c l u d i n g  i t s  m o d a l l y  h i g h e r  c o u n t s  ( v e r t e b r a e  48-50 v s .  44-48;  
d o r s a l  r a y s  8 6 - 9 6  v s .  8 3 - 9 1 ;  a n a l  r a y s  6 9 - 8 0  v s ,  6 7 - 7 5 ) ,  p r e s e n c e  o f  a 
p u p i l l a r y  o p e r c u l u m  ( a b s e n t  i n  £ .  o l a p i u s a ) and  a b s e n c e  o f  squa m a t Ion  on the  
b l i n d  s i d e  p o s t e r i o r  r a y s  o f  t h e  d o r s a l  and  a n a l  f i n s  ( p r e s e n t  i n  J5, 
p l a g l u s a ) . T h e s e  two s p e c i e s  a r e  a l s o  q u i t e  d i s t i n c t  In  p i g m e n t a t i o n  
p a t t e r n .  Svmphurus d io m e d e a n u s  u s u a l l y  h a s  a  v a r i a b l e  number o f  w e l l -  
d e v e l o p e d  b l a c k  s p o t s  on t h e  d o r s a l  a n d  a n a l  f i n s  ( a b s e n t  In  £,  p i a g l u s a l 
a n d  t h e r e  I s  no  b l a c k  s p o t  on t h e  i n n e r  p o r t i o n  o f  t h e  opercu lum  ( u s u a l l y  
p r e s e n t  a n d  w e l l - d e v e l o p e d  I n  £ ,  p l a g l u s a ) . The two s p e c i e s  a l s o  d i f f e r  
m a r k e d l y  i n  b a t h y m e t r i c  d i s t r i b u t i o n ,  so much s o ,  t h a t  t h e  two s p e c i e s  a re
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n o t  u s u a l l y  c o l l e c t e d  s i m u l t a n e o u s l y .  Symphufus d lom edeanus  o c c u r s  commonly 
and  a b u n d a n t l y  on t h e  I n n e r  c o n t i n e n t a l  s h e l f  a t  d e p t h s  b e tw e e n  18-100 
m e t e r s ,  b u t  u s u a l l y  d e e p e r  th a n  20 m e t e r s  ( s e e  b e l o w ) .  In  c o n t r a s t ,  £ .  
p l a g l y s a  I s  an i n s h o r e  s p e c i e s  w i t h  a  c e n t e r  o f  a b u n d a n ce  o c c u r r i n g  i n  
n e a r s h o r e  embayraents and  e s t u a r i e s  and  o n l y  r a r e l y  e x t e n d s  o u t  i n t o  t h e  
d e e p e r  w a t e r s  commonly i n h a b i t e d  by  £ .  d io rnedeanus  ( s e e  d e p t h  d i s t r i b u t i o n  
u n d e r  t h e  a c c o u n t  f o r  £ .  p l a g l u s a ) .
M e r i s t i c s  o f  Svmphurus diornedeanus o v e r l a p  a t  l e a s t  p a r t i a l l y  t h o s e  f o r  
a t  l e a s t  13 o t h e r  w e s t e r n  A t l a n t i c  t o n g u e f i s h e s .  Among o t h e r  s p e c i e s  
p o s s e s s i n g  10 c a u d a l  r a y s ,  S. dio rnedeanus p a r t i a l l y  o v e r l a p s  c o u n t s  f o r  £ .  
k v a ro p  t e  ryglum a n d  b o t h  s p e c i e s  p o s s e s s  a w e l l  - d e v e l o p e d  p u p i l l a r y  
o p e rc u lu m .  The re  a r e  s e v e r a l  d i f f e r e n c e s  b e t w e e n  t h e s e  two s p e c i e s ,  
how ever ,  i n c l u d i n g  o v e r a l l  s i z e  (185 mm SL v s .  120 mm SL) , ID p a t t e r n  (1 - 4 - 3  
v s .  1 - 4 - 2  i n  £ .  k v a r o p t e r v s i u j n ) ■ a b s e n c e  o f  membrane o s t i a  i n  fi. diornedeanus 
( v s .  p r e s e n t )  and  £ ,  diornedeanus t y p i c a l l y  ha s  h i g h e r  m e r i s t i c s  ( v e r t e b r a e  
4 8 - 5 0  v s .  4 7 -49 ;  d o r s a l  r a y s  86 -96 v s .  8 3 -87 ;  a n a l  r a y s  6 9 - 8 0  v s .  6 7 - 7 2 ) .  
These  two s p e c i e s  d i f f e r  i n  p i g m e n t a t i o n ,  £,  d lo m e d e a n u s  u s u a l l y  has  s p o t s  
on t h e  p o s t e r i o r  p o r t i o n s  o f  the  d o r s a l  and  a n a l  f i n s  ( a b s e n t  i n  £,  
k v a r o p t e r v g i u n i ) a n d  l a c k s  t h e  v e i l - d e v e l o p e d ,  d a r k  brown c a u d a l  b l o t c h  
c h a r a c t e r i s t i c  o f  £ .  k v a r o p t e r v a i u n i .
Svmphurus d lom edeanus  i s  s i m i l a r  i n  o v e r a l l  body  s h a p e ,  c a u d a l  r ay  
c o u n t  and  o v e r l a p s  p a r t i a l l y  the  m e r i s t i c s  o f  £ .  t r e w a v a s a e . The two 
s p e c i e s  d i f f e r  i n  s e v e r a l  c h a r a c t e r s  i n c l u d i n g  ID p a t t e r n  ( 1 - 4 - 3  vs ,  1 - 3 - 3 ) ,  
p r e s e n c e  o f  a p u p i l l a r y  ope rcu lum  i n  £ .  d lom e d a an u s  v s .  a b s e n t  I n  £.
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t r e w a v a s a e  and  p i g m e n t a t i o n  p a t t e r n  ( s p o t t e d  f i n s  and u n i f o r m  body c o l o r  v s ,  
no s p o t t e d  f i n s  and ban d e d  body  c o l o r  i n  S. t r e w a v a s a e 1,
Svmphurus diornedeanus  I s  s i m i l a r  i n  ID p a t t e r n ,  body s h a p e ,  o v e r a l l  
s i z e  and o v e r l a p s ,  a t  l e a s t  p a r t i a l l y ,  t h e  m e r i s t i c s  o f  s e v e r a l  w e s t e r n  
A t l a n t i c  t o n g u e f i s h e s  p o s s e s s i n g  a 1 - 4 -3  ID p a t t e r n  i n c l u d i n g  £ .  u r o s o l l u s , 
c l v j t a t i u m . £ .  p l a g U 3 i a . £ .  t e s s e l l a t u s . and u n d e s c r l b e d  s p e c i e s  E. I t  
d i f f e r s  from a l l  o f  t h e s e  s p e c i e s  p r i n c i p a l l y  I n  c a u d a l  r a y  c o u n t  (10 v s ,  11 
i n  £ ,  u r o s o l l u s  o r  12 I n  t h e  o t h e r  f o u r  s p e c i e s )  and modal c o u n t s  o f  
v e r t e b r a e  and d o r s a l  and a n a l  r a y s .  O t h e r  d i f f e r e n c e s  be tw e en  £>, 
diornedeanus and t h e  12 c a u d a l - r a y e d  s p e c i e s  p o s s e s s i n g  a 1 - 4 - 3  ID p a t t e r n  
a r e  t h e  p r e s e n c e  o f  a p u p i l l a r y  ope rc u lum  ( v s .  a b s e n t )  and t h e  s p o t t e d  f i n s  
( f i n  p i g m e n t a t i o n ,  i f  p r e s e n t ,  n o t  i n  s h a p e  o f  w e l l - d e v e l o p e d , s p h e r i c a l  
s p o t s ) ,
Symphurus u x o s p i l u s  i s  s i m i l a r  t o  £ ,  diornedeanus i n  o v e r a l l  body s i z e  
and  i n  t h a t  i t  p o s s e s s e s  a w e l l - d e v e l o p e d  p u p i l l a r y  o p e rc u lu m ,  however ,  i t  
d i f f e r s  m arked ly  from t h i s  s p e c i e s  In  body sha pe  and p i g m e n t a t i o n  p a t t e r n .  
Symphurus u r o s p l l u s  h a s  a  r e l a t i v e l y  w ide  body and  wide  h e a d  w i t h  a 
r e l a t i v e l y  r a p i d  t a p e r .  I n  c o n t r a s t ,  t h e  body i s  n o t  n e a r l y  as  wide no r  
d o e s  i t  t a p e r  a s  r a p i d l y  i n  £ ,  d lo m e d e a n u q . Svmphurus u r o s p i l u s  l a c k s  
p ig m e n t  s p o t s  on the  d o r s a l  and  a n a l  f i n s  ( u s u a l l y  p r e s e n t  i n  £ .  
d io rne de anus ) b u t  c h a r a c t e r i s t i c a l l y  p o s s e s s e s  a  s i n g l e ,  o c e l l a t e d  s p o t  on 
t h e  c a u d a l  f i n  ( u s u a l l y  a b s e n t  i n  £ .  diornedeanus b u t  i f  t h e r e  i s  a ca u d a l  
s p o t  p r e s e n t ,  I t  o c c u r s  i n  c o m b i n a t i o n  w i t h  s p o t s  on t h e  p o s t e r i o r  p o r t i o n s  
o f  t h e  d o r s a l  and  a n a l  f i n s )  and  £ ,  u r o s p l l u s  t y p i c a l l y  has  w e l l - deve loped  
c r o s s b a n d s  ( v s ,  more o r  l e s s  u n i f o r m  c o l o r a t i o n  i n  £ .  d io rnedeanus ) , The two
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s p e c i e s ,  a l t h o u g h  p a r t i a l l y  o v e r l a p p i n g  i n  some m e r l s t l c  f e a t u r e s ,  a r e  
f u r t h e r  d i s t i n g u i s h e d  by  v e r t e b r a l  c o u n t s  <48*50 i n  S, diornedeanus vs  r 45-47 
i n  S.  u r o s p l l u s ) .
Svmphurus  d io rnedeanus  c a n  be d i s t i n g u i s h e d  from t h r e e  dwar f  s p e c i e s  (S. 
r h v t l s m a , u n d e s c r l b e d  s p e c i e s  A and  B ) , which  have  some s i m i l a r  c o u n t s ,  in  
s e v e r a l  f e a t u r e s  I n c l u d i n g  i t s  r e l a t i v e l y  l a r g e  s i z e  ( t o  185 imp SL v s ,  about 
60 mm SL) ; ID p a t t e r n  ( 1 - 4 - 3  v s .  1 - 3 - 2 ) ;  p r e s e n c e  o f  a p u p i l l a r y  operculum 
( v s ,  a b s e n t )  and  c a u d a l  r a y  c o u n t  (10 v s .  12) ,  T h e r e  a r e  a l s o  p i g m e n ta t io n  
d i f f e r e n c e s  ( u s u a l l y  s p o t t e d  d o r s a l  and  a n a l  f i n s  v s .  no s p o t t e d  p a t t e r n ) .
Svmphurus  d io rnedeanus  o v e r l a p s  m e r i s t i c s  o f  s e v e r a l  d e e p - w a t e r ,  1-3-2 
ID p a t t e r n  s p e c i e s  i n c l u d i n g  £ .  n l g r e a c e n s . S. p i g e r . £ .  p u s 11l u s  and 
u n d e s c r i b e d  s p e c i e s  C b u t  c a n  r e a d i l y  be d i s t i n g u i s h e d  from a l l  f ou r  s p e c i e s  
by modal  d i f f e r e n c e s  i n  m e r i s t i c s ,  by I t s  un p ig m e n te d  p e r i t o n e u m  ( v s .  
b l a c k ) ,  p r e s e n c e  o f  a p u p i l l a r y  o p e r c u l u m  ( v s .  a b s e n t ) ,  ID p a t t e r n  ( 1 -4 - 3  
v s ,  1 - 3 - 2 )  and  i n  t h e  number  o f  c a u d a l  r a y s  (10 v s .  1 2 ) ,
D e s c r i p t i o n
Symphurus  d io rnedeanus  i s  a r e l a t i v e l y  l a r g e  t o n g u e f i s h  a t t a i n i n g  a d u l t  
s i z e s  o f  a p p r o x i m a t e l y  207 mm SL, The u s u a l  ID p a t t e r n  i s  1 - 4 - 3 ,  l e s s  
f r e q u e n t l y  1 - 5 - 3 ,  1 - 4 - 2  o r  1 - 3 - 4  ( T a b l e  9 ) .  Caudal  r a y s  n o rm a l ly  10, r a r e l y  
9 o r  11 ( T a b l e  1 0 ) ,  D o r s a l  r a y s  8 6 - 9 6 ,  u s u a l l y  88-93  (T a b le  11) .  Anal  rays  
6 9 - 8 0 ,  u s u a l l y  72-77  ( T a b l e  1 2 ) .  V e r t e b r a e  4 7 - 5 0 ,  u s u a l l y  48 -50  (T ab le  13).  
H y p u r a l s  4 ,  L o n g i t u d i n a l  s c a l e  rows 7 9 - 9 6 ,  u s u a l l y  82 -94  (T ab le  14) .  Sca le  
row s  on  h e a d  p o s t e r i o r  t o  l o w e r  o r b i t  1 7 - 2 2 ,  u s u a l l y  17-20  (T a b le  15) ,
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L a t e r a l  s c a l e  r ow s  3 4 - 4 7  ( T a b l e  1 6 ) ,  P r o p o r t i o n a l  m e a s u r e m e n t s  a p p e a r  i n  
T a b l e s  6 2 - 6 3 ,
Body r e l a t i v e l y  d e e p  ( d e p t h  2 6 , 8 - 3 2 , 4 %  S L ) ; maximum d e p t h  i n  a n t e r i o r  
o n e - t h i r d  o f  b o d y .  Head  r e l a t i v e l y  w i d e  ( 1 9 , 9 - 2 6 , 3 %  S L ) ; w i t h  s h o r t ,  
r o u n d e d  s n o u t  ( 1 3 , 0 - 2 0 , 9 %  H L ) , S n o u t  c o v e r e d  w i t h  s m a l l  c t e n o i d  s c a l e s .  
Dermal p a p i l l a e  w e l l  d e v e l o p e d  on b l i n d  s i d e  s n o u t ,  c h i n  a n d  d o r s a l  p o r t i o n  
o f  the  h e a d  a t  b a s e  o f  d o r s a l  f i n .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a r y  r e a c h e s  
o n ly  t o  a b o u t  t h e  m i d d l e  o f  t h e  l o w e r  e y e  o r  o n l y  t o  t h e  f r o n t  m a r g i n  o f  t h e  
p u p i l  o f  t h e  l o w e r  e y e .  Lower l i p  o n  o c u l a r  s i d e  w i t h o u t  a  d i s t i n c t ,  f l e s h y  
r i d g e  o n  p o s t e r i o r  m a r g i n .  E ye s  r e l a t i v e l y  l a r g e  ( B , 2 -15 ,6%  I t -  13,0% H L ) ; 
u s u a l l y  e q u a l  i n  p o s i t i o n ,  a l t h o u g h  o c c a s i o n a l l y  u p p e r  eye s l i g h t l y  i n  
a dva nce  o f  l o w e r  e y e ,  Eyes n o t  c o v e r e d  w i t h  s c a l e s ;  u s u a l l y  w i t h  o n l y  1-3 
s m a l l ,  c t e n o i d  s c a l e s  i n  n a r r o w  i n t e r o r b i t a l  s p a c e .  P u p i l l a r y  o p e r c u l u m  
w e l l - d e v e l o p e d ,  D o r s a l  f i n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  e q u a l  t o  f r o n t  o f  
u p p e r  e y e ;  o c c a s i o n a l l y  a n t e r i o r  t o  e y e  o r  s o m e t im e s  r e a c h i n g  o n l y  t h e  m id ­
p o i n t  o f  u p p e r  e y e .  S c a l e s  u s u a l l y  a b s e n t  on d o r s a l  and  a n a l  f i n s ;  
o c c a s i o n a l l y  w i t h  1 -2  s c a l e s  a t  f i n - r a y  b a s e s  i n  l a r g e r  s p e c i m e n s .  S c a l e s  
on b o t h  s i d e s  o f  b o d y  l a r g e  a n d  s t r o n g l y  c t e n o i d .
T e e t h  w e l l  d e v e l o p e d  on b l i n d  s i d e  J a w s ,  Lower jaw on o c u l a r  s i d e  
u s u a l l y  w i t h  a  s i n g l e ,  m o s t l y  i n c o m p l e t e  row o f  s l e n d e r  t e e t h  i n  m id d l e  o f  
Jaw; u p p e r  Jaw on o c u l a r  s i d e  w i t h o u t  t e e t h  o r  w i t h  o n l y  a f ew  p r e s e n t  a t  
p r e m a x i l l a r y  s y m p h y s i s .
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T a b le  62. Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  i n  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g th ,  e x c e p t  SL ( I n  mm), f o r  Svrophurus dionnedeanus
C h a r a c t e r £ miQi MEAM
SL 41 8 6 . 8 - 1 7 5 . 0 131, 8 22 .9 1
BD 41 268-324 297 .4 11 .8 6
PDL 41 33-55 42 . 5 4 .17
PAL 41 179-238 208 ,5 12 .6 3
DBL 41 945-967 957 .5 4 . 1 8
ABL 41 751-623 783.2 18, 14
PL 41 46-64 54 .4 5 .2 0
PA 40 28-82 50 .3 11 .46
CFL 40 96-120 107 ,9 6 . 2 0
HL 41 162-204 181.9 11 .04
HW 41 199-263 223 .9 15 .30
POL 41 Bl-143 119.9 10 .47
SNL 41 23-39 31 .4 3 . 32
UJL 41 29-42 34 .8 3 .87
ED 41 15-30 23 ,8 3 .3 3
CD 40 29-52 38 .1 5 .1 2
UHL 41 122-170 140 .5 10 .43
LHL 41 78-117 94 .8 8 .2 4
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T a b l e  63 „ Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  Iti t h o u s a n d t h s  o f  Head Length 
( e x c e p t  HW/HL) f o r  Svmphurus diomedeamis
C h a r a c t e r J£ PAPGfi MEAN £D
HW/HL 41 1 . 1 1 - 1 . 4 1 1.2 0.06
POL 41 00 ro 658.  5 35.47
SNL 41 130-209 172.5 17.31
UJL 41 165-223 191,2 15, 78
ED 41 82-156 130.5 15.71
CD 40 152-294 210. 5 29.  52
QFLL 41 240-375 304. 3 32 .00
OPUL 41 183-284 225 .8 21.35
UHL 41 700-929 817 ,2 57.16
LHL 41 446-608 521 .5 40 .02
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P ig m e n t a t io n
Eyed s u r f a c e  somewhat  v a r i a b l e  In  c o l o r .  Most  s p e c i m e n s  a l m o s t  
u n i f o r m l y  d a r k  brown;  o c c a s i o n a l l y  w i t h  f a i n t  t r a c e s  o f  w i d e ,  d i f f u s e ,  
i r r e g u l a r l y  d e f i n e d  c r o s s b a n d s .  C r o s s b a n d s ,  when p r e s e n t ,  u s u a l l y  
I n c o m p l e t e ,  n o t  c o n t i n u e d  o n t o  f i n s ;  o n l y  s l i g h t l y  d a r k e r  t h a n  b a c k g ro u n d  
c o l o r a t i o n .  Some s p e c i m e n s  i r r e g u l a r l y  m o t t l e d  o r  b l o t c h e d  w i t h  d a r k e r  
s h a d e d  a r e a s .  Spec imens  c o l l e c t e d  from sandy  s u b s t r a t e s  u s u a l l y  w i t h  a 
l i g h t e r  b rown o r  even y e l l o w i s h  c o l o r a t i o n .  Opercu lum  n o t  p i g m e n te d  o t h e r  
t h a n  g e n e r a l  b a c k g ro u n d  c o l o r .  I n n e r  o p e rc u lu m  and  i s t h m u s  no t  p i g m e n t e d .  
S l i g h t  m o u s t a c h e  on o c u l a r  s i d e  u p p e r  l i p ;  l o w e r  l i p  f r e q u e n t l y  s p o t t e d  b u t  
w i t h o u t  d e f i n i t e  m o u s t a c h e .  B l in d  s i d e  u n p i g m e n te d ,  c reamy w h i t e  t o  
y e l l o w i s h .  P e r i t o n e u m  u np igm e n te d .
I n  a n t e r i o r  t w o - t h i r d s  o f  body, r a y s  and  membranes o f  d o r s a l  a n d  a n a l  
f i n s  l i g h t l y  p i g m e n te d .  P o s t e r i o r  d o r s a l  and a n a l  f i n s  v a r i a b l y  d u s k y ,  b u t  
p i g m e n t a t i o n  g e n e r a l l y  i n c r e a s i n g  i n  i n t e n s i t y  I n  p o s t e r i o r  t h i r d  o f  body .  
Sometimes p o s t e r i o r  t h i r d  o f  f i n s ,  I n c l u d i n g  c a u d a l  f i n ,  n e a r l y  b l a c k .  The 
m os t  c o n s p i c u o u s  p i g m e n t a t i o n  I s  t h e  p r e s e n c e  o f  a v a r i a b l e  number o f  
ro u n d e d ,  d a r k  brown o r  b l a c k  s p o t s  on t h e  p o s t e r i o r  t h i r d  o f  the  d o r s a l  and 
a n a l  f i n s .  O c c a s i o n a l l y  spec im ens  w i t h  a s i n g l e  s p o t  e c c e n t r i c a l l y  p l a c e d  
on  d i s t a l  t h i r d  o f  c a u d a l  f i n ,  Most o f t e n  t h e r e  a r e  1-4  s p o t s  on e a c h  f i n ,  
b u t  a s  many a s  f i v e  s p o t s  have  been  o b s e r v e d  (Topp and  H o f f  1972) ,  F in  
s p o t s  a r e  u s u a l l y  s i t u a t e d  a b o u t  mid-way b e tw e e n  t h e  f i n  b a s e  and t h e  d i s t a l  
t i p s  o f  t h e  f i n  r a y s .  F i n  s p o t s  u s u a l l y  u n e q u a l  In  number and I r r e g u l a r l y  
s p a c e d .  The m os t  p o s t e r i o r  s p o t  u s u a l l y  p l a c e d  a s h o r t  d i s t a n c e  f rom  c a u d a l  
f i n  b a s e .  S p o t s  m o d e r a t e l y  o r  s h a r p l y  marked;  o c c a s i o n a l l y  t h e  f i r s t  1-3
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s p o t s  p o o r l y  d e f i n e d  o r  I r r e g u l a r l y  r o u n d e d ;  t h e  more p o s t e r i o r  s p o t s  
g e n e r a l l y  w i t h  a  w e l l - d e f i n e d ,  r o u n d e d  s h a p e .  I n  s p e c i m e n s  w i t h  d a r k l y  
p i g m e n t e d  f i n s ,  t h e  s p o t s  s o m e t im e s  f a i n t  o r  h a r d l y  p e r c e p t i b l e  a g a i n s t  t h e  
d a r k  b a c k g r o u n d  c o l o r  o f  t h e  f i n s .
G e o g r a p h i c  D i s t r i b u t i o n  ( F i g -  24)
Svraohurus d lo m e d e a n u s  h a s  t h e  mos t  e x t e n s i v e  r a n g e  o f  any  o f  t h e  
w e s t e r n  A t l a n t i c  t o n g u e f i s h e s , I t  i s  a w i d e s p r e a d  t e m p e r a t e  a n d  t r o p i c a l  
s p e c i e s  r a n g i n g  f rom  t h e  Cape H a t t e r a s  r e g i o n  o f  N o r t h  C a r o l i n a ,  s o u t h w a r d  
t h r o u g h  t h e  G u l f  o f  Mexico and  C a r i b b e a n  Sea  a n d  e x t e n d i n g  a s  f a r  s o u t h  a s  
s o u t h e r n  B r a z i l  a n d  Uruguay .  I n  the  G u l f  o f  M e x ic o ,  i t  I s  known f rom  t h e  
T o r t u g a s  a r e a  a r o u n d  t o  s o u t h e r n  T e x a s ,  a n d  on  t h e  Y u c a t a n  s h e l f  (Topp and  
H o f f  1 9 7 2 ) .  T h r o u g h o u t  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s  a n d  e a s t e r n  G u l f  o f  
M ex ico  a t  l e a s t ,  t h i s  s p e c i e s  I s  n u m e r i c a l l y  t h e  m o s t  i m p o r t a n t  t o n g u e f i s h  
I n  d e p t h s  g r e a t e r  t h a n  10 a n d  s h a l l o w e r  t h a n  80 m. T h i s  s p e c i e s  i s  t h e  most  
common t o n g u e f l s h  b e t w e e n  37 -73  m e t e r s  on  t h e  s o u t h e r n  F l o r i d a  s h e l f  (Topp 
a n d  H o f f  1972)  and  h a s  a l s o  b e e n  r a n k e d  a s  " v e r y  common" ( p r e s e n t  i n  more 
t h a n  50% o f  t r a w l  s t a t i o n s )  a l o n g  the  s o u t h e a s t e r n  U n i t e d  S t a t e s  ( S t r u h s a k e r  
19 6 9 ,  App, B ) .
B a t h y m e t r i c  D i s t r i b u t i o n
Svmphuru5 d l o m e d e a n u s  o c c u r s  on t h e  open  c o n t i n e n t a l  s h e l f  a t  m o d e r a t e  
d e p t h s .  D e p th  o f  o c c u r r e n c e  I s  summ arized  f o r  278 i n d i v i d u a l s  and  p r e s e n t e d  
i n  T a b l e  64 .  F o r  s p e c im e n s  e x a m in ed  I n  t h i s  s t u d y ,  t h e  o v e r a l l  d e p t h  r a n g e  
i s  c o n s i d e r a b l e ,  r a n g i n g  from 6 - 1 5 0  m, The c e n t e r  o f  a b u n d a n c e  f o r  t h i s
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s p e c i e s  ( 2 5 1 / 2 7 8 ,  9 0 i ) ,  how ever ,  o c c u r s  a t  d e p t h s  b e tw e e n  2 1 - 6 0  ra o r  p e r h a p s  
s l i g h t l y  d e e p e r  t o  80 m, A s i m i l a r  b a t h y m e t r i c  d i s t r i b u t i o n  f o r  t h i s  
s p e c i e s  was r e p o r t e d  by Topp and  H of f  (1972)  f o r  s p e c i m e n s  c o l l e c t e d  d u r i n g  
t h e  H o u r g l a s s  c r u i s e s  o f f  w e s t  F l o r i d a ,  Topp a n d  H o f f  f o u n d  t h a t  most  _S. 
d l o m e d e a n u s  on  t h e  w e s t  F l o r i d a  s h e l f  were  t a k e n  a t  an d  b e y o n d  t h e  37 m 
s t a t i o n s  and  c o l l e c t i o n s  o f  t h i s  s p e c i e s  d e c l i n e d  a t  b o t h  t h e  d e e p e s t  and 
t h e  s h a l l o w e s t  s t a t i o n s ,  s u g g e s t i n g  a  r a t h e r  n a r r o w  d e p t h  r a n g e .  The 
d e e p e s t  r e p o r t e d  o c c u r r e n c e  i s  f rom 146-183  m, r e p o r t e d  by L a n g l e y  and 
H i l d e b r a n d  ( 1 9 4 1 )  f rom T o r t u g a s ,  F l o r i d a ,  A p p a r e n t l y ,  t h i s  s p e c i e s  does n o t  
u s u a l l y  r a n g e  I n t o  s h a l l o w  a r e a s  a s  few sp e c im en s  have  b e e n  r e c o r d e d  from 
d e p t h s  l e s a  t h a n  20 m ( s e e  T a b l e  6 4 ) ,  Moe and  M a r t i n  (1965)  r e p o r t e d  t h r e e  
s p e c i m e n s  c o l l e c t e d  i n  3-5  m o f f  Tampa Bay, F l o r i d a .  T h i s  I s  t h e  o n l y  
d o c u m e n te d  o c c u r r e n c e  o f  t h e  s p e c i e s  i n  the  G u l f  o f  Mexico w a t e r s  s h a l l o w e r  
t h a n  18 ra. C e r v lg n o n  (1966)  r e p o r t e d  a n  o c c a s i o n a l  o c c u r r e n c e  o f f  V e n e z u e la  
I n  d e p t h s  l e a s  t h a n  30 m, b u t  r e f e r r e d  t o  a g r e a t e r  a b u n d a n c e  i n  d e e p e r  
w a t e r s  .
T a b l e  64 .  Summary o f  d e p th  d i s t r i b u t i o n  ( i n  m e t e r s )  f o r  278 £ .  d l o m e d e a n u s .
DEPTH 6^10 U - 2 Q  21-3Q 31-40  41 50 5 1 - 6 0  6 1 - 7 0  71-flO
NUMBER I 1 13 83 55 54 23 23
DEPTH £1 -90  91 -100  101-110 H l - 1 2 0  121-130  131-140  141 -150
NUMBER 8 11 0 2 1 0 3
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S i z e  a n d  S e x u a l  M a t u r a t i o n
Svmphurus d lomedeanus  i s  a r e l a t i v e l y  l a r g e - s i z e d  t o n g u e f l s h .  In  t e rm s  
o f  r e l a t i v e  maximum s i z e ,  £.  diomedeanuB i s  t h e  t h i r d  l a r g e s t  s p e c i e s  
o c c u r r i n g  I n  t h e  A t l a n t i c  ( o n l y  £.  l e n v n s 1 and  S. t e s s e l l a t u s  a r e  l a r g e r ) ,  
Maximum r e p o r t e d  s i z e  f o r  t h e  s p e c i e s  I s  207 mm SL, f rom a s p e c i m e n  
c o l l e c t e d  o f f  t h e  c o a s t  o f  N o r th  C a r o l i n a  ( G i n s b u r g  1 9 5 1 ) ,  The l a r g e s t  
s p e c im e n  in  t h e  p r e s e n t  s t u d y  was a f e m a le  m e a s u r i n g  176 mm SL w h i l e  t h e  
s e c o n d  l a r g e s t ,  a male ,  was 177 mm SL. Matu re  f e m a l e s  r a n g e d  from 9 3 . 0 - 1 7 6  
mm SL; immature f e m a le s  from 84 .6 -119  mm SL; a n d  m a le s  m e a s u r e d  f rom  6 6 . 8 -  
177 mm SL. Moat m a tu r e  f i s h  (56 f e m a l e s ,  45 m a l e s )  r a n g e d  I n  s i z e  f rom  120- 
150 mm SL. Of t h e  spec im ens  examined,  o n l y  11 f e m a l e s  a n d  e L g h t  m a l e s  
e x c e e d e d  150 mm SL, In  t h e i r  s t u d y  o f  £ ,  d lo m e d e a n u s  c o l l e c t e d  o f f  t h e  west
c o a s t  o f  F l o r i d a ,  Topp and H o f f  (1972) r e p o r t e d  a  s i z e  r a n g e  o f  4 0 - 1 7 4  mm SL
( a l l  b u t  one spe c im en  e x c e e d e d  100 mm SL) . They a l s o  r e p o r t e d  mean s i z e s  
f o r  f e m a le s  ( 1 4 9 .1  mm SL) and  males  ( 1 4 6 . 5  am SL) ,
Of i n t e r e s t  I s  the  g e n e r a l  absence  o f  s m a l l e r  s i z e  c l a s s e s  i n  t h e  
c o l l e c t i o n s ,  I n  t h i s  s t u d y ,  o n l y  e i g h t  f i s h  s m a l l e r  t h a n  100 mm SL were  
a v a i l a b l e  f o r  s t u d y  and t h e  s m a l l e s t  sp e c im e n  e v e r  r e p o r t e d  m e a s u r e d  o n l y  46 
mm SL (Topp and  H of f  1972) .  I t  I s  unknown i f  t h e  g e n e r a l  a b s e n c e  o f  s m a l l  
f i s h  I n  c o l l e c t i o n s  r e f l e c t s  s e l e c t i v i t y  o f  c o l l e c t i n g  g e a r  ( m o s t l y  t r a w l s )  
o r  w h e t h e r  s m a l l e r  spec im ens  o f  S. d lom edeanus  o c c u r  In  h a b i t a t s  n o t  
g e n e r a l l y  sampled  o r  i n a c c e s s i b l e  to  c o n v e n t i o n a l  g e a r s .
Among the  154 spec im ens  f o r  which s i z e  and  s e x  i n f o r m a t i o n  was
sum m ar ized ,  t h e r e  were 70 g r a v i d  f e m a l e s ,  f i v e  imm atu re  f e m a l e s  and  79
m a l e s .  From t h e s e  d a t a ,  i t  a p p e a r s  t h a t  s e x u a l  m a t u r a t i o n  o c c u r s  a t  a
3 4 0
r e l a t i v e l y  l a r g e  s i z e  In  {5. d l o m e d e a n u s . The s m a l l e s t  m a t u r e  f e m a l e s  
m e a s u r e d  9 3 . 0 ,  9 8 , 3 ,  102 (2 s p e c i m e n s )  a n d  107 nun SL, r e s p e c t i v e l y .  The 
m a j o r i t y  o f  m a t u r e  f e m a l e s  were  l a r g e r , u s u a l l y  b e t w e e n  1 2 0 - 1 5 0  mm SL, Only 
f i v e  imm atu re  f e m a l e s  were f o u n d  among t h e  75 f e m a l e s  r e p r e s e n t e d  i n  t h e  
c o l l e c t i o n s  and  t h e  s m a l l e s t  o f  t h e s e  w e re  8 4 . 6  and  8 6 ,2  nun SL. The l a r g e s t  
im m atu re  f e m a l e s  m e a s u r e d  110 a n d  119 mm SL. These  l a r g e r  imm atu re  f e m a l e s  
o v e r l a p  In  s i z e  w i t h  t h e  s m a l l e s t  m a t u r e  f i s h ,  e s p e c i a l l y  In  t h e  s i z e  r a n g e  
f rom  a p p r o x i m a t e l y  110 -1 2 0  mm SL.
Ec ology
Svmphurus  d lomedepqu^  o c c u r s  on d i v e r s e  s u b s t r a t e s  r a n g i n g  from mud t o  
c a l c a r e o u s  s a n d s .  S p r i n g e r  and  B u l l i s  ( 1 9 5 6 )  r e p o r t e d  t h i s  s p e c i e s  f rom 
s u b s t r a t e s  w i t h  a h i g h  mud c om ponen t  w h i l e  Topp a n d  H o f f  ( 1 9 7 2 )  c o l l e c t e d  
m os t  o f  t h e i r  s p e c i m e n s  f rom  c a l c a r e o u s  s u b s t r a t e s .  S p e c im e n s  i n c l u d e d  i n  
t h e  p r e s e n t  s t u d y  were  c o l l e c t e d  on b o t h  s u b s t r a t e  t y p e s .  Topp a n d  H o f f  
n o t e d  t h a t  t h i s  s p e c i e s  was n o t  c o l l e c t e d  w he re  a p p r e c i a b l e  p r o p o r t i o n s  o f  
q u a r t z  s a n d  were  p r e s e n t .
The o n l y  r e p o r t  on f o o d  h a b i t s  o f  t h i s  s p e c i e s  i s  t h a t  o f  Topp and  Hoff  
( 1 9 7 2 ) ,  Of 140 s p e c i m e n s  e x a m in e d ,  o n l y  49 c o n t a i n e d  f o o d .  Svmphurus 
d lo m e d e a n u s  e a t s  a b r o a d  s p e c t r u m  o f  b e n t h l c  i n v e r t e b r a t e s  and  i n c l u d e s  i n  
I t s  d i e t  s u c h  p r e y  a s  p o i y c h a e t e s ,  b i v a l v e s ,  g a s t r o p o d s ,  g a s t r o p o d  e g g s ,  
a m ph ipods  and  s m a l l  c r a b s .  C r u s t a c e a n s ,  p a r t i c u l a r l y  c r a b s ,  were  t h e  most  
f r e q u e n t l y  e n c o u n t e r e d  f o o d  i t e m s  f o l l o w e d  by  p o i y c h a e t e s  a n d  g a s t r o p o d s .
Topp and  H o f f  (1972)  f o u n d  t h i s  s p e c i e s  a t  b o t t o m  t e m p e r a t u r e s  r a n g i n g  
f rom  1 7 . 5 - 28°C a n d  s a l i n i t i e s  o f  3 2 . 3 - 3 6 . 7  o / o o .
341
M a t e r i a l  Examined
M easu red  and  C o u n te d  41 S pe c im e ns ,  17 L o t s .
USNH 37347; H o l o t y p e  ( 1 3 8 ) ;  2 5 ° 0 4 '3 0 " N  8 2 ° 5 9 ' 1 5 ,rW; 48M; 19 I I I  18B5 . USNM 
87770 ;  H o lo type  o f  £ .  p t e r o s o i l o t u s  ( 1 1 3 ) ;  I s l a  de F l o r e s ,  Uruguay ;  1925.  
BMNH 1 9 2 3 . 7 . 3 0 : 3 4 5 ;  H o l o t y p e  o f  £ ,  s u m p t u o s u s  ( 1 1 2 ) ;  Sao F r a n c i s c o ,  B r a z i l .  
MCZ 40943 ;  2 ( 1 4 9 - 1 5 6 ) ;  11°32 'N  71°44 'W, MNHN 1 9 7 5 - 2 6 9 ;  9 ( 9 1 . 7 - 1 6 3 ) ;  1 8 ° 1 8 'S  
3fl°53'W; 38M; 29 XI 61. TU 10594; 2 ( 1 3 6 - 1 3 7 ) ;  2 6 ° 1 0 'N  9 6 ° 5 4 ' t f ;  33M; 03 VI 
54.  UMML 10551;  ( 1 6 4 ) ;  3 1 °3 8 'N  79°40 'W ;  79M; 0B X 57. UMML 10552;  ( 1 6 6 ) ;  
3 1 ° 4 9 ’N 79°3 1 'U ;  82H; 08 X 57.  UMML 10580 ;  ( 1 6 4 ) ;  3 2 ° 2 7 ‘N 7 S ° 5 4 ’W; 51M; 24 
VI 57 .  UMML 11160;  ( 1 3 7 ) ;  28°07*N 9 5 ° 5 3 ' U ;  3 7M; 26 I 58 .  UMML UNCAT GERDA 
1030;  ( 9 7 . 5 ) ;  2 4 ° 3 4 'N  e i ° 0 6 'W ;  63M; 26 I I  69 .  UMML UNCAT CERDA 1237; 5 (106-  
1 5 1 ) ;  24°47 'N  82°58 'W; 44M; 27 I I I  70 .  UNC 1563;  3 ( 1 3 7 - 1 6 2 ) ;  2 9 ° 4 0 rN 
80°17 'W; 73M; 03 IX 56, UNC 1565;  ( 1 7 3 ) ;  3 0 ° 3 2 'N  B0°19'W; 42M; 10 I 57.
USA 5959; 3 ( 8 8 . 8 - 1 4 0 ) ;  2 8 ° 2 9 'N  B4°21'W; 40M; 05 I I  78.  USNM 158306;  2 ( 1 2 1 -
14 3 ) ;  21a 09'N 91°41 'W ;  51M; 1 3 V  54. VIMS 1 1 37 ;  6 ( 9 7 . 1 - 1 7 5 ) ;  34°2B‘N 
7 6 °1 5 ,3 'W ;  35M; 21 XI 71.
C o u n te d  168 S p e c im e n s ,  71 L o t s .
ANSP 101294;  2 ( 1 2 9 - 1 3 4 ) ;  2 4 ° 3 2 'N  f l l °1 7 'W ;  73M; 27 X 60 .  FMNH 45428 ;  ( 1 5 0 ) ;  
3 0 °0 4 'N  B6°57'W; 92M; 14 XI 52 .  FMNH 4 5 4 2 9 ;  6 ( 1 1 9 - 1 4 4 ) ;  2 0 ° 1 8 'N  91°4B'V;
42H; 07 XII  52. FHNH 46370;  6 ( 1 1 6 - 1 3 2 ) ;  1 9 ° 4 8 ‘N 91°20 'W; 25 V I I I  51.
FMNH 61301; 3 ( 1 4 5 - 1 5 6 ) ;  42M; 21 I I I  54 .  FMNH 86363 ;  ( 1 3 2 ) ;  0 7 ° 4 0 'N  57°34 'W; 
51M; 31 V I I I  58. FMNH 86415;  (1 4 7 ) ;  0 7 ° 1 2 ' N  5 6 ° 4 7 ’U; 49M; 01 IX 58. FMNH 
88848.; ( 1 2 6 ) ;  2 8 ° 4 5 'N  9 2 ° 1 7 ’W; 5lM; 13 IX 62 .  FMNH BB853; ( 1 2 6 ) ;  0 2 ° 0 9 ‘ S 
42°44V; 59M; 10 I I I  63.  FMNH 90083; ( 1 2 6 ) ;  0 6 ° 0 3 'N  52°22*W; 66M; 13 IX 58.
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FMNH 90085 ;  ( 1 2 9 ) ;  0 5 °4 6 'N  52°02 'W; 70M; 12 XI 57.  FMNH 90541 ;  ( 1 1 3 ) ;  
0 7 °2 0 'N  56°49 'W; 60M; 01 IX 58 .  FMNH 90942;  3 ( 8 1 . 1 - 1 1 1 ) ;  0 6 ° 4 0 'N  54°25'W;
48M; 15 IX 58. FMNH 91115;  ( 1 2 0 ) ;  0 4 ° 0 5 'N  5 0 ° 2 7 ’V; 92M; 13 XI 57 IMS 548;
4 ( 1 0 2 - 1 1 9 ) ;  Campeche, Mexico;  26m . MC2 U 3 7 7 ;  2 ( 6 0 . 2 - 8 1 , 7 ) ;  V i c o r l a ,
B r a z i l ;  (1862 o r  1865) .  MCZ 39962;  5 ( 1 1 6 - 1 3 2 ) ;  Rio de J a n e i r o ,  B r a z i l ; (1862 
o r  1 8 6 5 ) .  MCZ 58654;  2 4 ( 1 2 3 - 1 5 9 ) ;  2 4 ° 3 6 ’N 83°10 'W ;  55M; 18 X 66 ,  TU 10594; 
2 ( 1 3 5 - 1 3 6 ) ;  26°10 'N  96°54 'W; 33M; 03 VI 54,  TU 12956;  ( 8 6 . 2 ) ;  2 6 ° 1 0 'N  
97°00 'W; 20M; 03 VI 54, TU 82932;  ( 1 6 1 ) ;  2 9 ° 5 8 JN 8 6 ° 3 1 'U ;  79M; 05 IV 73.
TU 82989 ;  (1 5 6 ) ;  29°52 'N  86°16 'W; 64M; 05 IV 73,  TU 8 3 8 8 8 ;  ( 1 6 6 ) ;  29°50 'N  
B6°05 'U ;  4OH; 05 VI 73. ALA 5 8 7 1 .2 1 ;  3 ( 1 4 1 - 1 5 2 ) ;  2 9 ° 5 4 'N  8 7 ° 1 2 'U ;  10 VIII  
79.  UF 12785;  ( 1 4 1 ) ;  2 1 °1 4 'N  98°28 'W ;  46M; 13 V 59. UF 17018 ;  ( 1 4 2 ) ;
2 1 ° 0 9 ' N 91°41 'U ;  51M; 13 V 54.  UF/F5U 21434;  ( 1 6 4 ) ;  2 9 ° 4 3 'N  86°00 'W ;  18 I 
71, UF 30333;  ( 1 4 7 ) ;  2 1 °1 1 'N  91°49 'W; 48M; 28 V I I I  80.  UF 35415;  2 (101 -  
10 2 ) ;  2 4 ° 4 7 ’N 81°41 'W; 38M; 19 V 78,  UMML 7746;  ( 9 1 , 5 ) ;  1B°35 'N  64°42 'W;
49M; 27 IX 59. UMML 11153; ( 1 2 5 ) ;  0 6 ° 1 3 'N  5 2 ° 5 3 'U ;  55M; 11 XI 57 .  UMML
11226;  ( 1 4 9 ) ;  2 0 °0 6 'N  9 1 ° 4 7 ’W; 42M; 3 V 58. UMML 17441;  2 ( 6 6 . 8 - 7 4 . 2 ) ;  
24°50 'N  80°37 'U ;  37M; 14 IV 65 .  UMML 20932;  ( 1 1 3 ) ;  2 4 ° 5 0 'N  8 0 ° 3 8 'U ;  44M; 15 
IX 65,  UMML 23893 ;  ( 1 0 4 ) ;  0 8 ° 4 9 ’N 8 1 ° 2 2 ’W; 31M; 21 VI 6 6 .  UMML 26697;
(1 0 7 ) ;  0 9 ° 4 5 ’N 7 6 ° 0 9 ’W; 76M; 16 VI 66 .  UMML 30L88;  ( 9 8 ) ;  1 1 ° 5 2 'N  70°22 'W; 
35M; 27 VI 68. UMML UNCAT OR710;  3 ( 1 3 1 - 1 3 9 ) ;  2 0 °1 8 'N  91°48 'W ;  37M; 07 XII 
52.  UMML UNCAT OR4856; ( 9 2 . 9 ) ;  1 1 ° 0 8 ’N 7402 3 ’48"W; 183M; 19 V 64 .  UMML 
UNCAT OR4866; ( 1 0 5 ) ;  10O5 7 ’ 3 6 ”N 75°10 'W; 27M; 23 V 64,  UMML UNCAT OR4875; 
2 ( 1 0 2 - 1 1 2 ) ;  10°53 'N  75°22 'W; 42M; 23 V 64 .  UMML UNCAT SB2382;  2 ( 1 5 2 ) ;
24°42 'N  80°46 'W; 82M; 26 X 60 .  UMML UNCAT SB2407;  2 ( 1 2 9 - 1 3 9 ) ;  2 4 ° 3 2 N  
8 1 ° 1 7 ‘W; 73M; 27 X 60.  UMML UNCAT SB2911; ( 1 1 0 ) ;  3 4 ° 3 0 'N  76°12 'W ;  37M; 12
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I I I  61.  UMML UNCAT SB3322; ( 1 4 4 ) ;  32°27 'N 7 8 °3 2 'U ;  123M; 09 V I I I  61,  UMML 
UNCAT SB3658; 2; 28°56 'N  880 19'W; 80H; 27 V l l  62.  UMML UNCAT SB5743; 2(146-  
150);  3 2 ° l  1 1N 79°OB'V; 90M; 18 V 64. UNC 1552;  3 ( 1 5 9 - 1 7 8 ) ;  32°22 79°06 'W; 
46M; 01 XI 56. UNC 4031;  ( 1 5 1 ) ;  34°48 'N  7 5 °3 1 'V ;  119M; 13 I I I  61.  UNC 
14920;  2 ( 1 4 2 - 1 6 5 ) ;  32°12 'N  7 8 ° 1 2 ’W; 31H; 26 VI 78. USA 3563;  6 ( 1 1 9 - 1 4 5 ) ;  
30°04 'N 86°48'W; 91M; 29 V I I I  76.  USA 5748; 6 ( 1 4 4 - 1 7 7 ) ;  27°40 'N  84°11'W; 
79M; 03 I I  78.  USA 5959; 3 ( 8 9 . 0 - 1 3 8 ) ;  2 8 ° 2 9 ’N 84°21 'W; 40M; 05 I I  78.
USNM 113251; 1; 40M. USNH 133935;  ( 1 5 1 ) ;  2 2 ° 0 8 ’N 86°51 'W; 46M; 30 I  1B85. 
USNH 157692; ( 1 1 6 ) ;  20°05 'N  91°28 'W; 31H; 26 V I I I  51. USNM 159610; (133) ;  
0 5 ° 5 2 ’N 52°03'W; 73M; 12 XI 57.  USNM 159617; 2 ( 1 2 4 - 1 3 4 ) ;  0 5 ° 3 5 ’N 5 1 ° 5 0 ’V; 
66M; 12 XI 57. USNM 159619; 2 ( 1 3 5 - 1 5 0 ) ;  0 5 °4 6 'N  52°02 ' t f ;  70M; 12 XI 57.
USNM 274483; 4 ( 1 3 2 - 1 4 8 ) ;  0 5 ° 4 6 'N  52°02 'V;  68M; 12 XI 57. USNM UNCAT 
ATLANTIS; 2 ( 1 1 3 - 1 1 9 ) ;  1 2 ° 1 4 .5 'N  70°20'W; 73M; 10 XI 58.  USNM UNCAT OR5344;
(148 ) ;  28°12 'N 80°05 'W; 60M; 14 I I I  65. USNM UNCAT 0R5346;  3 ( 1 3 1 - 1 5 2 ) ;
2B°22 fN 80°05 'W; 60M; 14 I I I  65.  USNM UNCAT OR5621; 4;  U ° 2 4 ' N  63°52 'W;
49M; 24 IX 65. USNM UNCAT OR5697; ( 1 3 3 ) ;  12°07 'N  72°13 'W; 48M; 12 X 65.
USNM UNCAT OR5699; ( 8 3 . 9 ) ;  12°13 'N  7 2 ° 2 5 ,W; 68M; 12 X 65. USNM UNCAT 
OR5703; ( 1 3 7 ) ;  1 1 °5 B ’N 72°29'W; 35M; L2 X 65,  UVF 3230;  2 ( 1 2 7 - 1 4 5 ) ;  2 8 ° 5 6 ‘N
85°20'W; 01 XII  70, VIMS 1599;  ( 9 2 . 0 ) ;  34°15 'N 76°04 ' t f ;  70M; 10 XI 69.
VIMS 2503;  1 3 ( 9 3 . 3 - 1 6 9 ) ;  34°27 'N  76°16'W; 33M; 30 IV 73. VIMS UNCAT DEL82- 
02 ST 5B; ( 1 4 9 ) ;  3 3 ° 5 6 ’N 7 6 ° 4 6 ‘H; 40H; 16 l i t  82.
O the r  M a t e r i a l
FDNR 12562;  2 ( 1 4 0 - 1 5 0 ) ;  2402 7 ’N 82°58'W; 78H; 24-25  V I I I  81. FDNR UNCAT 
Mote 310.111  ST 33A; ( 1 3 6 ) ;  26°24 'N  8 3 ° 2 2 ’W; 55M; 06 I I  82 .  FDNR UNCAT
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M o te 3 1 0 ,1 11  ST 33A; <12 7) ; 2 6 ° 1 6 'N  04°O5 ' t f ;  145H; 06 I I  02,  FDNR UNCAT BLM 
1I -76-TDS;  ( 1 5 0 ) :  2 6 ° 1 6 ’N 82°44 'W ;  30H; 19 VII  81 ,  FMNH 9 4 4 5 7 ;  ( 1 7 4 ) ;
2 9 ° 1 7 ' N 80°19 'W ;  44N; 05 I I  6 1 .  FMNH 94464;  ( 9 4 . 6 ) ;  0 4 ° 0 2 'N  50°33 'W; 70M;
12 XI 57 .  TU 75908 ;  <132);  2 7 ° 3 5 ’ N B 0 ° 0 4 ’W; 38M; 05 IX 65,  TU 79168;  
1 4 ( 1 1 9 - 1 4 8 ) ;  2 7 ° 3 5 , N 80°04 'W; 38M; 05 IX 65. ALA 3 6 1 7 .1 2 ;  f l< 1 0 3 - 1 3 4 ) ;  SSE 
Horn I s l a n d ,  MI; 08 VII 69, UF 11650;  ( 1 1 8 ) ;  20 ml.  NE Dry T o r t u g a s ,  F L ; 
146M; May, 1 9 6 2 .  UF 35442;  3 (1 1 6  16 1 ) ;  2 5 ° 1 7 'N  82D3 2 ’W; 33H. UF UNCAT; 
( 1 0 4 ) ;  2 4 ° 4 4 'N  82°42 'W; 32M; 24 IV 81 .  UMML 110156;  ( 9 7 . 6 ) ;  V C o a s t ,  FL; 12
V I I  35, UMML 570;  ( 1 3 4 ) ;  20 m l .  NE T o r t u g a s ,  FL; March,  1950 .  UMML 1646;
( 1 4 8 ) ;  3G°14'N aO°16-W; 24M; 09 I I I  56.  UMML 3088;  2 ( 8 7 . 4 - 1 2 4 ) ;  2 4 ° 4 5 'N
82°10 'W; 24M; 26 V 57. UMML 10539 ;  ( 1 4 8 ) ;  2 9 ° 1 9 'N  80°15 'W ;  64M; 01 VI 57.
UMML 10546; 3 ( 1 4 7 - 1 5 7 ) ;  2 8 ° 5 8 'N  80°13 'W; 55M; 01 VI 57, UMML 10553;  ( 1 6 7 ) ;  
3 2 ° 3 2 ' N 7 9 ° 0 1 ' W; 64M; 25 VI 57 .  UMML 10554;  ( 1 4 8 ) ;  2 9 ° 2 6 ’ N 6 0 ° 1 6 ’W; 70M; 02 
VI 57. UMML 10555 ;  ( 1 5 4 ) ;  29°D3 'N 8 Q ° 1 3 ‘V; 51M; 01 VI 57, UMML 11205;  
2 ( 1 2 6 - 1 3 6 ) ;  29°1D 'N 80°19'W; 46M; 01 VI 57. UMML 17395;  ( 1 2 3 ) ;  2 4 ° 2 5 'N  
82°56 'W; 64M; 12 VI 65. UMML 17431;  3 ( 1 1 8 - 1 2 7 ) ;  2 4 °2 3 'N  0 2 ° 5 7 ’W; 90M; 13 IV 
65 .  UMML 20972 ;  ( 1 4 2 ) ;  2 5 ° 1 1 'N  80°1Q'W; 112M; 26 I 66.  UMML 20993;  ( 1 5 6 ) ;  
2 5 ° 1 3 'N  8 0 ° 1 0 ’W; 98M; 26 I  66.  UMML 20997 ;  ( 1 6 2 ) ;  2 5 ° 1 3 'N  80°10 'W ;  9BM; 26 
I 6 6 .  UMML UNCAT GERDA 1001;  2 ( 1 1 2 - 1 3 4 ) ;  2 7 ° 1 3 'N  79°54 'W; 61M. UMML UNCAT 
GERDA 1002;  ( 1 2 6 ) ;  27°19 'N  7 9 ° 5 9 'U ;  41M, UMML UNCAT GERDA 1089;  ( 1 1 0 ) ;  
2 4 ° 3 4 'N  ai°0G'W; 51M. UMML UNCAT GERDA 1236; 3 ( 1 2 3 - 1 3 0 ) ;  2 4 ° 4 6 'N  82°57 'W ;  
44M. UMML UNCAT GERDA 12 38;  ( 1 0 1 ) ;  2 4 ° 4 8 ’N 82°58 'W; 44M. UMML UNCAT GERDA 
1240;  ( 1 2 7 ) ;  2 4 ° 5 3 JN 82°56 'W; 44M. UMML UNCAT SB1554; ( 1 5 1 ) ;  38M; 19 I 60.  
UMML UNCAT SB1557;  ( 1 5 3 ) ;  2 9 ° 3 0 'N  8 0 ° 1 9 ’W; 49M; 19 I 60. UMML UNCAT SB2383;  
( 1 0 7 ) ;  2 4 °4 3 'N  80°43 'W; 08M; 26 X 60. UMML UNCAT SB3200; ( 1 6 5 ) ;  2 B ° 3 3 ’N
345
B 0°09 ' W; 51H; 09 VII 61 .  UMML UN CAT SB3203; ( 1 5 3 ) ;  2 8 ° 3 3 'N  80°15 'W ;  35M; 09 
V I I  61. UMML UNCAT SB3250; ( 1 5 6 ) ;  27o 50 'N  8 0 ° 0 7 ’W; 37M; 12 VII  61 .  UMML 
UNCAT SB36B9; 2 ( 1 7 1 - 1 8 3 ) ;  2 7 ° 4 9 'N  8 0 ° 0 9 ’W; 27M; 25 I  62 .  UMML UNCAT SB3691; 
( 1 5 4 ) ;  2 7 ° 5 4 'N  8 0 ° 0 8 ’W; 37M; 25 I 62 .  UMML UNCAT SB5096; ( 1 5 3 ) ;  2 7 ° 5 5 ’N 
8 0 °07 ' t f ;  37M; 26 IX 63 .  UMML UNCAT SB5100;  3 ( 1 3 4 - 1 6 3 ) ;  2 7 ° 4 3 'N  8C°07'W;
37M; 28 IX 63 .  UMML UNCAT SBS101; ( 1 3 2 ) ;  2 7 ° 4 7 'N  B0°13 'U ;  37M; 28 IX 63,  
UMML UNCAT SB5102; 2 ( 1 3 7 ) ;  2 7 °5 2 'N  80°08 'W ;  38M; 28 IX 63 .  UMML UNCAT 
SB5116; 2 ( 1 7 1 - 1 8 0 ) ;  2 8 °3 1 'N  80°14 'W; 42M; 24 VI 64 .  UMML UNCAT SB5125;
( 1 5 0 ) ;  2 8 °4 0 'N  B0°11'W; 48M; 29 IX 6 3 .  UMML UNCAT SB5126; 4 ( 1 3 8 - 1 5 5 ) ;
2B °401N 8 0 ° 1 1 ’W; 48M; 29 IX 63. UMML UNCAT SB5690; ( 1 6 6 ) ;  2 9 ° 3 5 'N  B0°19'U;  
4BM; 02 V 64 .  UMML TABL 6 7 -283 ;  ( 1 0 5 ) ;  Key B i s c a y n e ,  FL; 6M; 13 X 67 .  USA 
4952;  3 ( 1 2 0 - 1 3 2 ) ;  NV Tampa, FL; 32M; 26 V I I I  77 ,  USNM 73261;  ( 5 7 . 9 ) ,  USNM 
129945;  ( 1 3 6 ) ;  2 4 ° 2 5 '3 0 " N  8 1 ° 4 7 ' 4 5 MW; 92M; 15 I 18B5.  USNM 236120 ;  9 ( 1 3 4 -  
15 7 ) ;  2 7 ° 1 6 , 3 0 ttN B 0°01 ’W; 53M; 15 I I I  65 ,  UWF 3684;  ( 6 2 , 9 ) ;  G u l f  o f  Mexico;  
20 I 74.
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Svmphurua l e n v n s i  Evermann and K e n d a l l  1907 
( F i g .  *7B)
Flaausia
? J e n y n s  1B42: 140;  Coas t  o f  P a t a g o n i a .
£ plag u s U
? Berg 1895: 79; Mar d e l  P l a t a ,  M on tev ideo .
2 • l e n v n a l
Evermann and K e n d a l l  1907: 108;  O r i g i n a l  d e s c r i p t i o n ,  w i t h  f i g u r e .  Type 
p r o b a b l y  from m a r k e t  a t  Buenos A i r e s .
D e v i n c e n z i  1920: 135; Uruguay.
D e v i n c e n z i  1924: 136; Rio de La P l a t a ,  B r a z i l ;  Uruguay .
C h a b a n s u d  1939: 26;  L i s t e d ,  South  A t l a n t i c  {marke t  a t  Buenos A i r e s ) ,  
L a h l l l e  1939: 203;  A r g e n t i n a .
C h ie s a  1945: 101; A r g e n t i n a  35-39°S ,
G l n s b u rg  1951: 200 ;  R e d e s c r i p t i o n ,  c o u n t s  and m ea s u rem e n ts ;  d i s t r i b u t i o n .  
C a r v a lh o  e t  a l .  1968: 21; S o u t h e r n  B r a z i l  and A r g e n t i n a .
Rcux 1973:  176; S o u t h e r n  B r a z i l  and A r g e n t i n a ,
Lazza ro  1973: 247;  A r g e n t i n a ,
flenvegnu 1973: 499;  S o u th e rn  B r a z i l  and Uruguay.
Kawakami 1976: 629;  E c o l o g i c a l  d i s t r i b u t i o n ,  f e e d i n g  h a b i t s .
H e n e z e a  a n d  Be twegnu 1976:  139;  R e d e s c r i p t i o n ,  c o u n t s  a n d  m e a s u r e m e n t s ;
e c o l o g i c a l  d i s t r i b u t i o n .
Lema and  O l i v e i r a  1977;  6; S a n t a  C a t a r i n a  and  Rio  Grande  do S u l .  B r a z i l  
n o r t h  o f  U r ugua y .
Chao e t  a l .  1982;  73;  S e a s o n a l  o c c u r r e n c e  In P a t o s  Lagoon ,  R io  Grande  do 
S u l ,  B r a z i l .
L u c e n a  and  Lucena  1982;  55;  N o r t h  o f  B r a z i l  t o  A r g e n t i n a .
I n a d a  1986:  316;  L i s t e d ,  A r g e n t i n a .
S. b e r a i
Thompson 1916; 41 4 ;  M o n te v i d e o ;  O r i g i n a l  d e s c r i p t i o n ,  w i t h  f i g u r e .  
D e v i n c e n z i  1920;  136;  R io  de La P l a t a ,  B r a z i l ;  U rugua y ,
D e v i n c e n z i  1924:  136 ;  R io  de La P l a t a ,  B r a z i l ;  U ruguay ,
C ha ba na ud  1939:  26; L i s t e d  A m e r i c a n  A t l a n t i c :  M o n t e v i d e o ,
L a h l l l e  1939:  203;  f i g .  15,  A r g e n t i n a .
C h i e s a  1945:  102;  A r g e n t i n e  3 5 ° a n d  3 e ° S .
B a r c e l l o s  1962b :  12; Rio  Grande  do S u l ,  B r a z i l .
£  - J e n y n s l 1
B a r c e l l o s  1962a :  12;  Rio  G ra nde  do S u l .
M e n e i e s  19 71: 61;  S a n t a  C a r o l i n a  and  R i o  Grande  do S u l ,  B r a z i l .
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Lema and  O l i v e i r a  1 9 7 7 : 8 ;  F i g s .  1 - 3 ;  O r i g i n a l  d e s c r i p t i o n ;  R i o  G ra nde  do 
S u l ,  B r a z i l .
Lena  e t  a l , 1980: 43;  L i s t e d ;  R i o  G ra nde  do S u l  and  P o r t o  B e l o ,  B r a z i l ,  
Lucena  a n d  Lucena  1962: 55; ( I n  p a r t ) ;  E q u a l s  S. \ e p y p s l  ■ S p ec im en  MCP 8009 
p r e v i o u s l y  r e p o r t e d  as  m e r i d i o n a l l a .
Remarks
T h e r e  a r e  s e v e r a l  d i s c r e p a n c i e s  b e t w e e n  Evermann  a n d  K e n d a l l ' s  ( 1 9 0 7 )  
o r i g i n a l  d e s c r i p t i o n  and  t h e  h o l o t y p e  s p e c i m e n  o f  S vm phurus  1e n v n s  t . F o r  
e x a m p l e ,  t h e y  l i s t e d  t h e  f o l l o w i n g  c o u n t s  f o r  t h e  h o l o t y p e :  d o r s a l  r a y s  108;  
a n a l  r a y s  93:  c a u d a l  r a y s  12, The a c t u a l  c o u n t s  t a k e n  f rom  a r a d i o g r a p h  o f  
t h i s  s p e c i m e n  a r e :  d o r s a l  r a y s  110 ;  a n a l  r a y s  95 a n d  c a u d a l  r a y s  10. In  t h e  
o r i g i n a l  d e s c r i p t i o n ,  t h e  s c a l e  c o u n t  I s  l i s t e d  a s  a p p r o x i m a t e l y  120 ,  b u t  
t h e r e  i s  no I n d i c a t i o n  o f  how t h e  r e p o r t e d  s c a l e  c o u n t  was made.  S i n c e  t h i s  
c o u n t  c a n  v a r y  c o n s i d e r a b l y  d e p e n d i n g  on w h e re  on t h e  b o d y  t h e  c o u n t  i s  
m a d e n t h e  c o u n t  r e p o r t e d  i n  t h e  o r i g i n a l  d e s c r i p t i o n  I s  h i g h e r  t h a n  o b s e r v e d  
I n  t h e  p r e s e n t  s t u d y  and i s  c o n s i d e r e d  u n r e l i a b l e ,  A n o t h e r  d i s c r e p a n c y  
o c c u r s  I n  t h e  d e s c r i p t i o n  o f  t e e t h  In  t h e  t y p e  s p e c i m e n .  The  a u t h o r s  s t a t e d  
t h a t  t h e r e  were no t e e t h  on t h e  e y e d - s i d e  u p p e r  j a w .  E x a m i n a t i o n  o f  t h e  
h o l o t y p e  r e v e a l e d  t h a t  t h e r e  I s  a s m a l l  p a t c h  o f  t e e t h  p r e s e n t  on t h e  
a n t e r i o r  m a r g i n  o f  t h e  e y e d - s l d e  p r e m a x i l l a .
In  1916 ,  Thompson d e s c r i b e d  a s e c o n d  t o n g u e f l s h  s p e c i e s ,  S, b e r p 1 . f rom  
t h e  M o n te v i d e o  r e g i o n .  I t  I s  u n c l e a r  w h e t h e r  Thompson a c t u a l l y  e x a m i n e d  t h e
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h o l o t y p e  o f  £ ,  ^ e n v n a l . b u t  I t  seems t h a t  he d i d  n o t .  I n  h i s  d e s c r i p t i o n  o f
£,  b e r g l  ho s t a t e d  t h a t  " i n  c o m p a r in g  t h e  s p e c i m e n s  a t  h a n d  w i t h  t h e
d e s c r i p t i o n  o f  Svmphurus ) e n v n s 1 Evermann and  K e n d a l l  f rom t h e  same 
l o c a l i t y ,  t h e  f o l l o w i n g  d i f f e r e n c e s  a r e  f o u n d :  o n l y  i n  a s i n g l e  c a s e  doe s  
t h e  number o f  d o r s a l  r a y s  f a l l  a s  low a s  109 ,  none  b e i n g  108 ;  t h e  s c a l e s  in  
l o n g i t u d i n a l  s e r i e s  v a r y  from 100 t o  114 ,  and  i n  no c a s e  r e a c h  120;  t h e r e  
a r e ,  d i s t i n c t l y ,  t e e t h  on t h e  eyed  s i d e  o f  t h e  u p p e r  Jaw ,  w h i c h  i s  s t a t e d  by 
Evermann a n d  K e n d a l l  t o  be  w i t h o u t  t e e t h ;  t h e  e y e a  a r e  f a r  f rom b e i n g  r'oti
t h e  same l i n e " ,  t h e  lo w e r  b e g i n n i n g  b e lo w  t h e  end  o f  t h e  a n t e r i o r  t h i r d  o f
t h e  u p p e r ,  I n s t e a d  o f  " s l i g h t l y  a d v a n c e d ; "  and f i n a l l y ,  t h e r e  a r e  n o t  12 b u t  
10 c a u d a l  r a y s .  The d i f f e r e n c e s  a r e  o b v i o u s l y  g r e a t ,  a l t h o u g h  t h e  g e n e r a l  
a p p e a r a n c e s  a r e  s i m i l a r . "  G i n s b u r g  ( 1 9 5 1 )  e x a m i n e d  t y p e s  o f  b o t h  no m in a l  
s p e c i e s  a n d  c o n c l u d e d  t h a t  t h e y  were  e o n s p e c i f i c .  S u b s e q u e n t  a u t h o r s  
(Kenezes  a n d  Benvegnu 1976;  Lema e t  a l  1980;  L u c e n a  and  Lucena  1982)  a l s o  
c o n s i d e r e d  t h e r e  t o  be  o n l y  one s p e c i e s  r e p r e s e n t e d  among t h e  m a t e r i a l  
d e s c r i b e d  a s  "(envnsl and  5 .  b e r g i . E x a m i n a t i o n  o f  r a d i o g r a p h s  o f  b o t h  
t y p e s  and  t h e  t y p e  s e r i e s  o f  £ .  b e r g l  f u r t h e r  s u p p o r t  t h e  r e c o g n i t i o n  a f  
o n l y  one s p e c i e s ,  j e n v n s l .
I n  1977 Lema and  O l i v e i r a  d e s c r i b e d  a  t h i r d  n o m in a l  s p e c i e s ,  £ .  
m e r i d i o n a l  i s . w i t h  h i g h  m e r i s t i c  f e a t u r e s  f rom o f f  t h e  c o a s t  o f  s o u t h e r n  
B r a z i l .  They b a s e d  t h e i r  d e s c r i p t i o n  on t h r e e  s p e c i m e n s  and  l i s t e d  d i s t i n c t  
d i f f e r e n c e s  b e tw e e n  t h i s  and  £ ,  1e n v n s 1 i n  c a u d a l  r a y  number (11 v s .  10) and  
eye d i a m e t e r .  E x a m i n a t i o n  o f  b o t h  t h e  t y p e s  and  r a d i o g r a p h s  o f  t h e  t y p e  
s e r i e s  o f  S.. m e r i d i o n a l  i s  r e v e a l e d  t h a t  a l l  t h r e e  s p e c i m e n s  p o s s e s s  o n l y  10 
c a u d a l  r a y s .  The r e p o r t e d  d i f f e r e n c e s  i n  e y e  s i z e  b e t w e e n  t h e  two s p e c i e s
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a r e  n o t  c l e a r l y  d i s t i n c t .  M e a s u r e m e n t  o f  30 £ .  1e n v n s 1 r e v e a l e d  t h a t  eye 
s i z e  v a r i e s  f rom 7 .4*9 .5%  HL. Eye s i z e s  f o r  t h e  t h r e e  s p e c i m e n s  o f  g .  
m e r l d l o n a l i s  l i e s  w e l l  w i t h i n  t h i s  r a n g e .  Based  on  o v e r a l l  s i m i l a r i t i e s  In 
s i z e ,  b o d y  s h a p e ,  m e r i s t i c s ,  m o r p h o m e t r i e s  and p i g m e n t a t i o n ,  I t  I s  c o n c lu d e d  
t h a t  S- m e r l d l o n a l i s  I s  a j u n i o r  synonym o f  fi. ) B n v n s l .
S tu d y  M a t e r i a l : 96 S p e c im e n s ,  1 8 . 8 - 3 1 9 . 0  nun SL. 96 x - r a y e d ,  30 measured .  
D i a g n o s i s
Svmphurus 1e n v n s 1 i s  one o f  t h e  m os t  d i s t i n c t i v e  s p e c i e s  In  t h e  e n t i r e  
g e n u s .  I t  i s  t h e  l a r g e s t  s p e c i e s  i n  t h e  g e n u s  ( a t t a i n i n g  SL i n  e x c e s s  o f  
300 mm) a n d  d i f f e r s  f rom  a l l  o t h e r  t o n g u e f i s h e s  by  t h e  u n i q u e  c o m b i n a t i o n  of
a 1 - 4 - 3  ID p a t t e r n ,  10 c a u d a l  r a y s ,  u n p i g m e n te d  p e r i t o n e u m ,  a n d  e l e v a t e d
m e r i s t i c s  (among t h e  h i g h e s t  f o u n d  I n  a l l  A t l a n t i c  s p e c i e s ) . E x c e p t  f o r  
s i m i l a r i t i e s  i n  c a u d a l  r a y  number ,  t h e r e  a r e  no o t h e r  s p e c i e s  among th o s e  
w i t h  a 1 - 4 - 3  ID p a t t e r n  w h ic h  o v e r l a p  £ .  1e n v n s 1 i n  m e r i s t l c  c o u n t s .
O t h e r  A t l a n t i c  t o n g u e f i s h e s  w i t h  h i g h  m e r i s t i c s  s i m i l a r  t o  t h o s e  f o r  S.
1e n v n s 1 i n c l u d e  two e a s t e r n  A t l a n t i c  s p e c i e s ,  £ ,  v a r u n e l l e a e  and  £ ,
l i g u l a t u s . and  t h e  w e s t e r n  A t l a n t i c  £ .  n a b u l o s u s . T h e s e  t h r e e  s p e c i e s  a r e  
s m a l l ,  b a t h y a l  s p e c i e s  w h ic h  d i f f e r  f rom £ ,  j e n v n s i  i n  t h e  f o l l o w i n g  
c h a r a c t e r s :  ID p a t t e r n  ( 1 - 4 - 3  v s .  1 - 2 - 2 - 1  In  £.. v a n m e l l e a e : 1 - 2 - 2  i n  S. 
l i g u l a t u s  and  S .  n e b u l o s u s ) .  c a u d a l  r a y  c o u n t  (10 v s .  12 i n  .S. v a n m e l l e a e :
14 i n  1 i g u l a t u s  a n d  fi. n e b u l o s u s ) and  p e r i t o n e u m  c o l o r  ( b l a c k  v s .  
u n p i g m e n t e d  i n  S- ] e n v n s 1 ) .  I n  a d d i t i o n ,  t h e s e  t h r e e  d e e p - s e a  s p e c i e s  a r e
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r e l a t i v e l y  s l e n d e r ,  s n a i l - s i z e d  f i s h e s  s e l d o m  A t t a i n i n g  l e n g t h s  g r e a t e r  t h a n  
140 nun SL ( u s u a l l y  much s m a l l e r )  c o m p a red  t o  £ .  j e n y n s  1 w h i c h  a t t a i n s  s i z e s  
o v e r  300 mm SL.
Description
The l a r g e s t  s p e c i e s  o f  t h e  ge nus  a t t a i n i n g  maximum s i z e s  o f  a t  l e a s t  
319 mm SL, ID p a t t e r n  1 - 4 - 3 ,  l e s s  f r e q u e n t l y  1 - 5 - 3  o r  1 - 3 - 4  ( T a b l e  9 ) ,
Caudal r a y s  10, r a r e l y  9 ( T a b l e  1 0 ) .  D o r s a l  r a y s  1 0 7 - 1 1 4  ( T a b l e  1 1 ) ,  Anal  
r a y s  91 -99 ( T a b l e  1 2 ) .  V e r t e b r a e  57 -6 0 ,  u s u a l l y  5 0 -5 9  ( T a b l e  1 3 ) .  H y p u r a l s  
4 ,  L o n g i t u d i n a l  s c a l e  rows 1 0 2 - 1 1 0 ,  u s u a l l y  104 -1 1 5  ( T a b l e  1 4 ) ,  S c a l e  rows 
on head  p o s t e r i o r  t o  l o w e r  o r b i t  2 1 - 2 5 ,  u s u a l l y  22 -24 ( T a b l e  15) (Menezes  
a n d  f ienvegnu (1976 )  r e p o r t e d  1 0 6 - 1 2 4  l o n g i t u d i n a l  s c a l e  r o w s . )  L a t e r a l  
s c a l e  rows 4 1 - 5 1 ,  u s u a l l y  4 4 - 4 8  ( T a b l e  1 6 ) .  P r o p o r t i o n a l  m e a s u r e m e n t s  
a p p e a r  i n  T a b l e s  6 5 - 6 6 .
Body r e l a t i v e l y  e l o n g a t e ,  d e p t h  2 3 , 1 - 3 2 -8ft SL; w i t h  a g r a d u a l  t a p e r .  
Maximum d e p t h  u s u a l l y  a t  a p o i n t  a l m o s t  e q u a l  o r  e q u a l  t o  body m i d p o i n t .
Body b e g i n n i n g  t o  t a p e r  p o s t e r i o r l y  a t  a b o u t  m id d l e  o f  s t a n d a r d  l e n g t h ,  
v a r y i n g  a  l i t t l e  b o t h  ways (some e v i d e n c e  t o  show s h a p e  c h a n g i n g  w i t h  
g row th ,  b e g i n n i n g  t o  t a p e r  more p o s t e r i o r l y  I n  t h e  l a r g e s t  s p e c i m e n ) .  Head 
r a t h e r  na r ro w ;  h e a d  l e n g t h  a l m o s t  e q u a l  t o  h e a d  w i d t h  (HW/HL 1 , 0 2 - 1 . 4 8 ) ;  
head  w i t h  r e l a t i v e l y  s h o r t  s n o u t  ( 2 0 . 2 - 2 6 . 9 *  HL) ; c o v e r e d  w i t h  s m a l l  c t e n o i d  
s c a l e s .  Dermal p a p i l l a e  i n  some i n d i v i d u a l s  w e l l  d e v e l o p e d  on b l i n d  s i d e  
s n o u t ,  c h i n  and  d o r s a l  p o r t i o n  o f  h e a d  n e a r  b a s e  o f  d o r s a l  f i n ;  d e r m a l  
p a p i l l a e  n o t  e v i d e n t  on e y e d - s i d e  s n o u t .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  
u s u a l l y  r e a c h e s  t o  r e a r  m a r g in  o f  p u p i l  o f  l o w e r  e y e ;  o c c a s i o n a l l y  e x t e n d i n g
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T a b le  65 .  Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  I n  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g t h ,  e x c e p t  S t a n d a r d  Length ( i n  nun), f o r  Svmphurus j e n v n s 1 .
C h a r a c t e r B FANCfi Sfi
SL 31 6 0 . 6 - 3 1 9 . 0 150 .0 50. 3 3
BD 31 231- 328 256 .8 19 . 75
PDL 31 26-51 3 8 .8 5, 70
PAL 31 161-239 202 .9 17.85
DBL 31 949-974 961 .2 5 . 7 0
ABL 31 753-840 793, 3 22, 34
PL 31 49-72 57 . 8 5 ,5 2
PA 31 30-74 49 ,4 10 .93
CFL 31 61-111 83, 5 10 .9 3
HL 31 133-202 170. 6 12 .97
HW 31 165-231 20 3 .4 10 .6 8
POL 31 69-140 109.1 14 .92
SNL 31 28-51 4 0 . 6 4 .4 4
UJL 31 25-48 3 9 .4 4 . 3 3
ED 31 12-16 14 .4 0 .9 9
CD 31 29-52 4 2 . 4 4 . 9 0
UHL 31 116-147 132.0 8 .1 0
LHL 31 72-101 6 6 .2 7 .22
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T a b l e  66 .  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  In  t h o u s a n d t h s  o f  Head Length 
( e x c e p t  HU/HL) f o r  Svtniohurus i e n v n a l .
C h a r a c t e r H RAFCE MEAN £ £
HW/HL 31 1 . 0 2 - 1 . 4 8 1 . 2 0 . 0 9
POL 31 4 4 2 - 6 9 8 6 3 8 .  3 6 0 . 7 3
5NL 31 2 0 2 - 2 6 9 2 3 7 . 2 1 8 . 0 6
UJL 31 1 9 1 - 2 6 8 2 3 1 . 0 1 3 , 8 9
ED 31 7 4 - 9 5 8 4 , 4 5 . 4 1
CD 31 1 6 4 - 3 7 0 249 . 6 3 5 . 6 1
OPLL 31 1 7 7 - 3 2 9 267 . 6 3 1 , 4 5
OPUL 31 1 8 5 - 3 0 8 2 3 4 . 9 2 9 . 4 1
UHL 31 6 7 2 - 1 0 1 6 777 . 9 7 9 . 4 7
LHL 31 4 3 4 - 6 4 2 5 0 7 . 2 4 0 . 4 5
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on ly  to  m i d p o i n t  o f  lower eye .  Eyes s m a l l ,  7 ,4 -9 ,5 %  HL; u s u a l l y  e qua l  i n  
p o s i t i o n ,  O c c a s i o n a l l y  u p p e r  eye s l i g h t l y  a n t e r i o r  i n  p o s i t i o n .  Eyes and 
i n t e r o r b l t a l  s p a c e  w i th  from 3-8 rows  o f  s m a l l  c t e n o i d  s c a l e s .  P u p i l l a r y  
ope rcu lum  a b s e n t .  D o r s a l  f i n  o r i g i n  u s u a l l y  a n t e r i o r  t o  u p p e r  e y e ,  
o c c a s i o n a l l y  r e a c h i n g  on ly  t o  f o r w a r d  m a r g i n  o f  u p p e r  e y e .  D o r s a l  f i n  w i th  
u s u a l l y  a s i n g l e  r a y  in advance  o f  u p p e r  e y e .  S c a l e s  u s u a l l y  a b s e n t  on 
d o r s a l  and a n a l  f i n s .
T e e t h  w e l l - d e v e l o p e d  on b l i n d  s i d e  J a w s ,  Lower jaw  on  o c u l a r  s id e  
w i t h o u t  t e e t h ;  u p p e r  jaw on o c u l a r  s i d e  w i t h  a s m a l l  number  o f  s l e n d e r  t e e t h  
a t  a n t e r i o r  edge a n t e r i o r  t o  t u b u l a r  n o s t r i l .
flgmeoEatlBn
Eyed s u r f a c e  u s u a l l y  u n i f o r m l y  l i g h t  brown w i t h  a v a r i a b l e  number 
( u s u a l l y  7-10 ,  b u t  up to  a maximum o f  20) o f  i r r e g u l a r ,  s om e t im e s  com ple te ,  
d a r k e r  brown c r o s s b a n d s .  Bands n o t  c o n t i n u e d  o n t o  d o r s a l  and a n a l  f i n s .  
Bands b e g i n  a t  t h e  l e v e l  o f  t h e  ope rc u lum  a n d  c o n t i n u e  a l o n g  t h e  body to  a 
s h o r t  d i s t a n c e  a n t e r i o r  to  c a u d a l  f i n  b a e . In  s p e c i m e n s  w i t h o u t  d e f i n i t e  
b a n d s ,  t h e  eyed  s u r f a c e  i s  c o v e r e d  w i t h  an  i r r e g u l a r  a r r a n g e m e n t  o f  d i f f u s e  
d a r k  brown m a r k i n g s .  Operculum p i g m e n te d  w i t h  a s m a l l ,  r o u n d e d  dusky b l o t c h  
which Is  o n ly  s l i g h t l y  obv io u s  a g a i n s t  t h e  b a c k g r o u n d  c o l o r  o f  t h e  
opercu lum. I n n e r  l i n i n g  o f  t h e  o p e rc u lu m  on b o t h  s i d e s  and  t h e  is thm us  
l i g h t l y  p ig m e n te d .  Both l i p s  on o c u l a r  s i d e  u s u a l l y  l i g h t l y  s p o t t e d ;  
o c c a s i o n a l l y  w i t h  a  l i g h t  m o u s t a c h e  on  u p p e r  l i p .  B l i n d  s i d e  o f f - w h i t e .  
P e r i t o n e u m  unp igm en ted .
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D o r s a l  and a n a l  f i n s  w i t h o u t  d i s t i n c t i v e  m a r k i n g s ;  p a l e  a n t e r i o r l y ,  
be c o m in g  p r o g r e s s i v e l y  d a r k e r  p o s t e r i o r l y ;  t h e i r  p o s t e r i o r  t h i r d  a l m o s t  
c o m p l e t e l y  d a r k ,  C auda l  f i n  d u s k y ,  w i t h o u t  d e f i n i t e  m a r k i n g s ;  e n t i r e  l e n g t h  
o f  r a y s  p i g m e n t e d .
Ce og r a p h t c  D i s t r i b u t i o n  ( F i g ,  2 4 ) ,
Svmphurus 1e n v n s 1 o c c u r s  f rom E a s t e r n  B r a z i l  t o  A r g e n t i n a  b u t  i s  
p r e d o m i n a n t l y  f o u n d  i n  c o l d e r  w a t e r s  o f  t h e  w e s t e r n  S o u th  A t l a n t i c  (Wenezes 
a n d  f ienvegnu 1 9 7 6 ) ,  On t h e  B r a z i l i a n  c o a s t  t h e r e  a r e  o n l y  two r e c o r d s  n o r t h  
o f  F l o r l a n o p o l l s  ( 2 8 ° 2 1 ' S ) :  one a t  2 6 ° 1 4 ' S  ( c o a s t  o f  t h e  s t a t e  o f  P a r a n a )  
a n d  a n o t h e r  a t  2 2 ° 2 7 ' S  ( n e a r  Cabo F r i o ,  R io  de J a n e i r o ) .  The b u l k  o f  t h e  
s p e c i m e n s  ex a m in ed  i n  t h e  p r e s e n t  s t u d y  w ere  c a u g h t  b e t w e e n  S a n t a  C a t a r i n a  
a n d  U r u g u a y ,
B a t h y m e t r i c  D i s t r i b u t i o n
A l t h o u g h  Svmphurus j e n v n s 1 o c c u r s  o v e r  a  w ide  d e p t h  r a n g e  ( f r o m  12-190  
m e t e r s )  a p p a r e n t l y  I t  I s  a  r e s i d e n t  s p e c i e s  o f  t h e  s h a l l o w  i n n e r  c o n t i n e n t a l  
s h e l f  (Menezes  and  Benvegnu  1 9 7 6 ) .  I t  i s  m os t  f r e q u e n t l y  t a k e n  In  
r e l a t i v e l y  s h a l l o w  w a t e r s  b e t w e e n  1 2 - 6 0  m e t e r s  a n d  t h e  m a j o r i t y  o f  s p e c i m e n s  
h a v e  b e e n  c a p t u r e d  b e t w e e n  12 and  25 m e t e r s  ( T a b l e  6 7 ) ,  M enezes  a n d 
Benvegnu  f o u n d  b o t h  s m a l l  ( 1 6 - 3 0  mm SL) a n d  a d u l t  s p e c i m e n s  i n h a b i t i n g  
s i m i l a r  d e p t h s  on t h e  i n n e r  s h e l f .  T h e r e  a r e  no r e p o r t s  o f  t h i s  s p e c i e s  
u t i l i z i n g  s h a l l o w  e s t u a r i n e  a r e a s  d u r i n g  a n y  s t a g e  o f  i t s  l i f e  h i s t o r y ,
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T a b l e  67 .  Summary o f  b a t h y m e t r i c  d i s t r i b u t i o n s  f o r  Svmphurus i e n v n s i , Data 
I n c l u d e s  I n f o r m a t i o n  r e p o r t e d  by M enezes  and  Benvegnu (1 9 7 6 ) .
D e p th  1 1 - 2 0  2 1 - 3 0  3 1 - 4 0  41 -50  5 1 - 6 0  61-70 71 -80  f l l -90 91
Number 31 5 1 B 2 1 1 0 1
S i z e  and S e x u a l  M a t u r a t i o n
Symphupu^ i e n v n s 1 I s  t h e  l a r g e s t  s p e c i e s  In  t h e  g e n u s ,  a t t a i n i n g  
l e n g t h s  g r e a t e r  t h a n  300 mm SL, The l a r g e s t  spec im en  examined  i n  t h e  
p r e s e n t  s t u d y  was 319 mm SL. Menezes and  Benvegnu (1 9 7 6 )  r e p o r t e d  i t  as  the 
l a r g e s t  t o n g u e f l s h  p r e s e n t  i n  B r a z i l i a n  w a t e r s  w i t h  s e v e r a l  I n d i v i d u a l s  
r e a c h i n g  l e n g t h s  beyond  250 mm.
S pe c im e ns  i n  t h i s  s t u d y  r a n g e d  In  s i z e  f rom 1 8 .8 - 3 1 9  mm SL. Of 64 
s p e c i m e n s  f o r  which s e x  c o u l d  be  d e t e r m i n e d ,  35 were m a l e s ,  24 were females  
and  f i v e  w e re  j u v e n i l e s  o f  unknown s e x .  Females  ( 5 8 . 1 - 2 5 0  mm SL) were 
somewhat  l a r g e r  t h a n  m a l e s  ( 3 2 . 2 - 2 0 0  mm S L ) . The s e x  o f  t h e  l a r g e s t  
s p e c i m e n  (319  mm) c o u l d  n o t  be  d e t e r m i n e d  b e c a u s e  i t s  i n t e r n a l  o r g a n s  had 
u n d e r g o n e  c o n s i d e r a b l e  d e g r a d a t i o n  I n  p r e s e r v a t i v e ,
358
Based on t h e  r e p r o d u c t i v e  s t a g e  o f  t h e  f e m a l e s ,  I t  a p p e a r s  t h a t  s e x u a l  
m a t u r i t y  o c c u r s  a t  a r e l a t i v e l y  l a r g e  s i z e  In  fi. j e n y n s 1 . A l th o u g h  none of  
t h e  f e m a le s  examined  were were  f o u n d  t o  be  g r a v i d ,  a l l  f e m a le s  o v e r  115 mm 
SL a p p e a r e d  t o  be  m atu re  w i t h  e l o n g a t e  o v a r i e s .  Only one f e m a le  (224 mm SL) 
c o n t a i n e d  d e v e l o p i n g  ova .  The f i v e  s m a l l e s t  f e m a l e s  ( f rom 5 8 . 1 - 8 7 . 7  mm SL) 
had  o v a r i e s  which  were J u s t  s t a r t i n g  t o  e l o n g a t e .
Eco logy
Beyond d e p t h  o f  c a p t u r e  and s i z e  i n f o r m a t i o n ,  t h e r e  i s  n o t  much known 
c o n c e r n i n g  t h e  b i o l o g y  o f  t h i s  s p e c i e s .  Kawakaml (1976 ) ,  i n  the  on ly  s tu d y  
r e p o r t i n g  on  t h e  f e e d i n g  h a b i t s  o f  £ .  jer^y n s  j . n o t e d  t h a t  p o l y c h a e t e s  were 
t h e  p r i m a r y  f o o d  i t e m  b u t  o t h e r  b e n t h i c  p r e y ,  I n c l u d i n g  gammaridean 
am phipods ,  cumaceans and m y s i d s  were a l s o  e a t e n .
M a t e r i a l  Examined
Counted  and M easured  35 Spec im ens ,  11 L o t s .
FURG 940; 4 ( 6 0 . 6 - 1 6 3 ) ;  C o s t a  Mar, B r a z i l ;  28 X 80. FURG 3007;  6 ( 1 3 6 - 2 0 0 ) ;  
3 2 ° 0 9 'S  5 l °55 'W ;  14H; 01 IX B2 . FURG 3040;  ( 2 5 0 ) ;  3 2°35 'S  5 2 ° 1 3 ‘W; 17M; 03 
IX 82 .  FURG 3091;  9 ( 1 0 6 - 1 4 8 ) ;  3 2 ° 4 7 'S  52°22 'W; 11H; 23 I 83.  FURG UNCAT; 
7 ( 1 1 8 - 2 3 1 ) ;  3 2 ° 2 3 ' S 5 2 ° 4 3 ’W; A4M; 03 IX 83. USNH 86170;  3 ( 1 1 6 - 1 3 5 ) ;  
M o n te v i d e o ,  Uruguay;  1913,  USNM 86683;  ( 1 3 1 ) ;  M ontev ideo ,  Uruguay;  09 XII 
22.  USNM 87771;  ( 3 1 9 ) ;  M o n te v id e o ,  Uruguay.  MCN 2401;  Ho lo type  o f  S. 
m e r i d i o n a l  i s : ( 1 7 3 ) ;  P r a i a  de C a s s i n o ,  RS , B r a z i l ;  50M. MCN 2399;  P a r a t y p e  
o f  £ .  m e r l d l o n a l l s : ( 1 7 2 ) ;  P r a i a  do F a r o l  da  C o n c e i c a o  (Sao J o s e  do N o r t e ) ,
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R.S, B r a z i l ,  MCN 2400;  P a r a t y p e  o f  £ .  m e r l d l o n a l j s : (139 ) ;  P r a i a  era
f r e n t e  ao A l f r e d  H o t e l  em T o r r e s ,  RS , B r a z i l ;  50M.
Coun ted  58 Spec im ens ,  15 L o t s ,
USNM 55573;  5 .  1enYns i  H o l o t y p e ;  Marke t  a t  Buenos A i r e s ,  A r g e n t i n a ,  USNM 
76852;  £ .  b e r g l  H o l o t y p e ;  M on te v ide o .  USNM 76892;  S. b e r g i  P a r a t y p e s ;  9 
s p e c i m e n s ;  M on tev ideo .  CAS-SU 22725;  £ .  b e r g i  P a r a t y p e s ;  13 s p e c im e n s ;  
M on tev ideo .  MCP 8009;  ( 1 6 9 ) ;  P o r t o  Be lo .  SC, B r a z i l .  MCZ 11384; 2 (110-
144) ;  M ontev ideo ;  1872.  MZUSP 12555-560;  6 ( 3 2 . 2 - 1 5 0 ) ;  3 1 ° 2 7 '5  5 1 ° 0 5 ’W; 17M; 
12 IV 72.  MZUSP 12843;  1 0 ( 3 0 . 3 - 9 3 . 0 ) ;  31°28 'S  52°15'W; 20 I 72 . MZUSp 
12849;  1 1 ( 1 8 . 8 - 7 5 . 8 ) ;  3 0 ° 4 9 ’S 5 0 ° 2 6 ’W; 10 IV 72. MZUSP 12886; 3 ( 1 5 7 - 1 6 4 ) ;  
3 3 ° 4 7 'S  53°16 'W; 01 XI 72. UMMZ 95496;  ( 2 2 4 ) ;  A r g e n t i n a .
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S v m p h u r u s  p l a g i u s a  ( L i n n a e u s  176G)
( F i g .  48A)
Bla c kche e k  T o n g u e f i s h
£ lg u r p n e £ le s  p la g lu sa
L i n n a e u s  1766:  455 ;  O r i g i n a l  d e s c r i p t i o n  b a s e d  on specimen  from C h a r l e s t o n ,  
S o u t h  C a r o l i n a .
P l a a u s l a  f a s c i a t a
DeKay 1B42; 304;  S o u th  C a r o l i n a ,  b a s e d  on an u n p u b l i s h e d  i l l u s t r a t i o n  by 
H o l b r o o k .
S t o r e r  1B46: 480 ;  A f t e r  H o lb r o o k ,
C l o s g l c h t h v s  p l a & l u s a
G i l l  1861:  51;  Hew c o m b i n a t i o n ,
A p i o r i i crtvy.s p l a f t i u s a
M
G u n t h e r  1862:  490;  Based on  m i s i n t e r p r e t a t i o n  o f  L i n n a e u s '  P l e u r o n e c t e s  
p j a a l u a a .
F L ^ E u s l a  p l a e - l u s a
G i l l  1864:  215 ;  S u b s t i t u t e  f o r  F l e u t o n e c t e s  Linnaeus ( P r e o c c u p i e d  i n  
C r u s t a c e a ) .
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A p h o r l s t i a  o r n a t a  ( n o t  o f  L a c e p e d e )
Goode and  Bean 1885b:  196; S u b s t i t u t i o n  name b a s e d  on m i s i n t e r p r e t a t i o n  o f  
c o l l e c t i o n  i n f o r m a t i o n  a s s o c i a t e d  w i t h  L ln n a e a n  h o l o t y p e .
A p h o r l s t l a  f a a c l a t a
J o r d a n  1885;  395; F o l lo w e d  Goode and B e a n ' s  (1885b)  r e j e c t i o n  o f  the  L in n e a n  
h o l o t y p e ;  S u g g e s t e d  t h a t  p r o p e r  s e n i o r  synonym i s  A p h o r l s t l a  ( -  
P l a g u s i a ) f a s c i a t a  H o lb rook  ( i n  DeKay 1862) .
A o h o r l s t l a  p l a f i l u s a
J o r d a n  1886a ;  53; Synonymized  w i t h  A p h o r i s t i n  o r n a t a  Poey ( - S .  t e s s e l l a t u s  
t h i s  s t u d y )  f rom  Cuba.
£ .  p l a e l u s a
J o r d a n  and  Goss 1889;  325;  Synonymy, i n  k e y ,  d i s c u s s i o n  o f  n o m e n c l a t u r e .  
P o s s i b l e  s e n i o r  synonym o f  S. e l o n g a t u s . £ .  a t r 1c a u d a . £ . p l a g u s l a . S. 
p u s l l l u s  and  £ .  d l o m e d e a p u s .
J o r d a n  and  Evermann 1898:  2710;  Synonymy, i n  key;  C o u n t s ,  m ea s u rem e n ts  and 
d i s t r i b u t i o n ,
H i l d e b r a n d  and  Cab le  1930;  676 ;  D e s c r i p t i o n  o f  l a r v a l  s t a g e s .
Chabanaud 1969a:  87;  Compared w i t h  5, o l a r u s l a .
G l n s b u r g  1951:  195; ( i n  p a r t ) ;  R e d e s c r l p t l o n , c o u n t s ,  m e a s u r e m e n t s ,
p h o t o g r a p h ;  More t h a n  one s p e c i e s  I n c l u d e d  in  r e d e s c r i p t i o n ;  Cuban 
s p e c im e n s  a r e  t e s s e l l a t u a .
Dawson 1962:  138; A n o m a l i e s .
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O
BohIke  and  C h a p l i n  1968:  226;  L i s t e d ;  E l e u t h e r a  I s l a n d  a n d  G r e a t  Bahama 
Bank,  Bahamas.
D a h l b e r g  1970:  260;  R e v e r s e d  s p e c i m e n .
D a h l b e r g  1972:  95;  A n o m a l i e s .
Topp a n d  H o f f  1972:  87;  C o u n t s ,  f i g u r e ,  d i s t r i b u t i o n  o n  w e s t  F l o r i d a  s h e l f ;
Review o f  l i f e  h i s t o r y  i n f o r m a t i o n .
LeGrande  1975;  516;  K a r y o t y p e ,
M enezes  a n d  Benvegnu  1976:  145; Compared and  d i a g n o s e d  from *>. t r e w a v a s a e . 
O l n e y  and  G r a n t  1976:  229 ;  D e s c r i p t i o n  o f  e a r l y  l a r v a l  s t a g e s  f rom low e r  
C h e s a p e a k e  Bay.
Lema e t  a l .  1980:  43 ;  D i s c u s s i o n  o f  p r e v i o u s  r e p o r t s  f rom  S o u t h  A t l a n t i c .  
W h e e l e r  1985 ;  71; C l a r i f i c a t i o n  o f  h o l o t y p e  s t a t u s .
G a r t n e r  19S6;  141 ;  A n o m a l i e s .
Svmnhurus  p l a g u s l a  ( n o t  o f  S c h n e i d e r .  I n  B loch  a n d  S c h n e i d e r  1801)  
C habanaud  1939:  26; L i s t e d ,  Am er ican  A t l a n t i c  and  G u l f  C o a s t s .
M i s i d e n t i f i c a t i o n s
Regan  1914:  23;  B r a z i l  ( -S -  t r e w a v a s a e ) .
C habanaud  1948b;  134;  r e v e r s e d  s p e c i m e n  f rom  o f f  LA; (~S ,  c l v l t a t  ium) . 
L a z z a r o  1973:  245;  L i s t e d ,  A r g e n t i n a  (—S. t r e w a v a s a e ) ,
Roux 1973:  176 ;  L i s t e d ,  B r a z i l  (—£ .  t r e w a v a s a e ) .
Lema a n d  O l i v e i r a  1977:  7; L i s t e d ;  s o u t h e r n  B r a z i l  t r e w a v a s a e ) .
? S a n s o n  e t  a l .  1978:  11; L i s t e d  a s  r a r e  i n  Cuba;  ( p r o b a b l y  b a s e d  on 
m i s l d e n t l f I c a t i o n s  o f  S, n l a g u s l a  and  £ ,  t e s s e l l a t u s ) .
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Rem arks
Svrpphurua p l a g l u s a  i s  b a s e d  on t h e  h o l o t y p e  s h i n  d e s c r i b e d  as
£ 1  e u r o n e c t e a  p l a g l u s a  b y  L i n n a e u s  in 1766.  The s p e c i m e n  was s e n t  t o
L i n n a e u s  f r o m  S o u t h  C a r o l i n a  by Carden .  A p p a r e n t l y ,  t h e  w r i t i n g  on th e
l a b e l  i s  u p s i d e  down i n  r e l a t i o n  t o  t h e  f i s h  ( s e e  W h e e l e r  1 9 0 5 : 7 1 )  and  when
i n  c o r r e c t  p o s i t i o n  f o r  r e a d i n g  the  l a b e l ,  r e s u l t s  i n  t h e  f i s h  a p p e a r i n g  t o
b e  d e x t r a l  i n s t e a d  o f ,  a s  i n  l i f e ,  s l n i s t r a l .  The u p s i d e  down l a b e l  h a s
c o n f u s e d  s e v e r a l  i n v e s t i g a t o r s  who have examined  t h i s  s p e c i m e n  b e g i n n i n g
w i t h  L i n n a e u s  who I n c o r r e c t l y  p l a c e d  ( 1 7 6 6 :^ 5 5 )  t h i s  s p e c i e s  i n  t h e  g r o u p  of
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d e x t r a l  F l e u r o n e c t e a . G u n t h e r  <1862:£+90> was a l s o  c o n f u s e d  by t h e  p o s i t i o n  
o f  t h e  w r i t i n g  o n  t h e  l a b e l  and  he t e n t a t i v l e y  s u g g e s t e d  t h e  p l a c e m e n t  o f  
F l e u r o n e c t e a  p l a g l u s a  among t h e  d e x t r a l  f l a t f i s h e s ,  p e r h a p s  t o  b e  i n c l u d e d  
i n  Che d e x t r a l  g e n u s  A p l o n i c h t h v s .
C o n f u s i o n  c o n c e r n i n g  t h e  i d e n t i t y  a n d  p l a c e m e n t  o f  L i n n a e u s '  s p e c i e s ,  
e s p e c i a l l y  among A m e r ic an  a u t h o r s ,  b e g a n  i n  t h e  l a t e  1 8 8 0 ' s  when Goode an d  
B e a n  p u b l i s h e d  t h e i r  p a p e r  on L ln n e a n  t y p e s  o f  Am er ican  f i s h e s  (18B5b) .  I n  
t h i s  p a p e r  ( p .  1 9 6 ) ,  t h e y  s u g g e s t e d  t h a t  the  Lint iean s p e c i e s ,  P l e u r c n e c t e s  
p l a g l u s a . w a s  n o t  r e p r e s e n t a t i v e  o f  any  Am erican  t o n g u e f i s h .  Goode and Bean 
( 1 8 8 5 b : 196)  e x a m i n e d  and  m e a s u r e d  t h e  h o l o t y p e  s k i n  and  d e d u c e d  from t h e i r  
m e a s u r e m e n t s  a n d  s c a l e  c o u n t  t h a t  t h i s  s p e c im en  was n o t  c o n s p e c i f i c  w i t h  t h e  
common A m e r i c a n  t o n g u e f i a h  s p e c i e s .  They c o n c lu d e d  t h a t  t h e  L in n a e a n  
s p e c i m e n  was  c o n s i d e r a b l y  t o o  s l e n d e r ,  more so t h a n  a n y  s p e c i m e n s  o f  
t o n g u e f i s h  f ro m  t h e  c o a s t a l  U n i t e d  S t a t e s  and,  a d d i t i o n a l l y ,  t h e  s c a l e  count .  
( 7 7 )  was s u b s t a n t i a l l y  l o w e r  t h a n  c o u n t s  o b s e r v e d  i n  w e s t e r n  A t l a n t i c  
t o n g u e f  l s h e s . I n  a d d i t i o n  t o  t h e E e  o b s e r v a t i o n s ,  Goode and  Bean a l s o  n o t e d
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t h a t  spe c im en  No. 17 o f  t h e  1763 cons ignm en t  In  t h e  LLnnean c o l l e c t i o n  was 
a n  e x o t i c ,  n o t  an  American  s p e c i e s .  Based on t h e s e  f i n d i n g s ,  Goode and  Bean 
c o n c l u d e d  t h a t  £ k  u r o n e c t e s  n l a p l u s a  L in n a e u s  c o u l d  n o t  be t h e  t y p e ° f  o r  
t h e  p r o p e r  name f o r  t h e  common t o n g u e f i s h  s p e c i e s  a l o n g  t h e  A t l a n t i c  c o a s t  
o f  t h e  U n i t e d  S t a t e s ,  b u t  i n s t e a d ,  was p r o b a b l y  t h e  t y p e  o f  some A f r i c a n  o r  
I n d i a n  s p e c i e s , They s u g g e s t e d  t h a t  the  p r o p e r  name f o r  the  common 
t o n g u e f i s h  s p e c i e s  o c c u r r i n g  o f f  t h e  e a s t e r n  and  g u l f  c o a s t s  o f  t h e  U n i t e d  
S t a t e s  was A p h o r i s t l a  o r n a t a  Lacepede.
J o r d a n  ( 1 8 8 5 :3 9 5 )  a c c e p t e d  Goode and B e a n ' s  f i n d i n g s  and a l s o  r e j e c t e d  
t h e  L ln n e a n  sp e c im e n  a s  t h e  h o l o t y p e  f o r  t h e  A m er ican  s p e c i e s .  However , 
I n s t e a d  o f  a c c e p t i n g  A o h o r i s t l a  o r n a t a  as  t h e  n e x t  a v a i l a b l e  name f o r  t h i s  
s p e c i e s ,  J o r d a n  s u g g e s t e d  t h a t  the  American s p e c i e s  s h o u l d  s t a n d  as  
A p h o r I s t i a  f a s c i a t a  ( H o l b r o o k ) , T h i s  name was b a s e d  on a n  u n p u b l i s h e d  
f i g u r e  o f  P l a g u s  i a  f f l s c l a t a  Holb rook ,  which was d i s c u s s e d  b r i e f l y  i n  DeKay 
( 1 8 4 2 : 3 0 4 ) ,  J o r d a n  s u g g e s t e d  t h i s  name a s  t h e  s e n i o r  synonym f o r  the  
American  s p e c i e s  b e c au s e  he  b e l i e v e d  t h a t  t h e  West  I n d i a n  s p e c i e s  A phor1 s t  ia  
o r n a t a  Lacepede  was d i s t i n c t  from t h e  s p e c i e s  o c c u r r i n g  on the  A t l a n t i c  and 
G u l f  c o a s t s  o f  t h e  U n i t e d  S t a t e s .  I n t e r e s t i n g l y ,  i n  t h e  saute p a p e r .  J o r d a n  
e q u i v o c a t e d  t h i s  p o s i t i o n  when he s t a t e d  t h a t  " I t  {meaning L a c e p e d e '& 
t o n g u e f i s h  may be t h a t  t h i s  o r n a t p  i s  the  o r l g i n a L  p l a g l u s a ."
The e n t a n g l e m e n t  o f  n o m e n c l a t u r e  b e tw e e n  t h e  n o m in a l  West I n d i a n  
s p e c i e s  d e s c r i b e d  by  Lacepede  and t h e  American  s p e c i e s  d e s c r i b e d  by L i n n a e u s  
I s  r e f l e c t e d  i n  o t h e r  a r t i c l e s  by J o r d a n  and  h i s  c o - w o r k e r s .  For  example ,  
J o r d a n  ( 1 8 8 6 a : 31) l a t e r  I d e n t i f i e d  a spe c im en  o f  t o n g u e f i s h  from Cuba a s  the  
A p h o p i s t i a  ( - f l e u r o n e c t e s l p l a g l u s a  o f  L i n n a e u s .  But  i n  t h i s  p a p e r ,  J o r d a n
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c l e a r l y  i n d i c a t e d  t h a t  he had  a v e r y  poo r  c o n c e p t  o f  t h e  s u b t l e  
m o r p h o l o g i c a l  v a r i a t i o n  e x h i b i t e d  by  t h e s e  t o n g u e f i s h e s . He s t a t e d  " t h a t  
t h e  f o u r  American  s p e c i e s  o f  Aphor1 s t l a  a r e  v e r y  c l o s e l y  r e l a t e d ,  p e r h a p s  to 
b e  c o n s i d e r e d  g e o g r a p h i c a l  v a r i e t i e s  o f  a s i n g l e  s p e c i e s , "  Three  o f  t h e s e  
f o u r  s p e c i e s  ( £ .  e l o n g a t u s  and £, a t r i c a u d u s  from the  e a s t e r n  P a c i f i c  and £. 
o l a p i u s a  from t h e  w e s t e r n  A t l a n t i c )  a r e  c u r r e n t l y  r e c o g n i z e d  as  v a l i d  
s p e c i e s  ( t h i s  s t u d y  and Mahadeva 1956) ,
I n  a n o t h e r  p a p e r ,  J o r d a n  ( 1 8 86b :603 )  a g a i n  u s e d  A p h o r I s t l a  p l a g l u s a  
( L i n n a e u s )  f o r  a s p e c i e s  o f  t o n g u e f i s h  l i s t e d  i n  h i s  c h e c k l i s t  o f  West 
I n d i e s  f i s h e s .  A l th o u g h  no v o u c h e r  spe c im ens  were d e p o s i t e d ,  I b e l i e v e  thaL 
t h e s e  c i t a t i o n s  r e f e r  t o  specimens o f  £ .  p l a g u s l a  o r  £ .  t e s s e l l a t u s  and no t  
t h e  common s p e c i e s  o f  the  American c o a s t l i n e .
In  t h e i r  r e v i e w  o f  t h e  f l o u n d e r s  and s o l e s  o f  Europe and  America,
J o r d a n  and  Goss (1889 :1 24)  d i s a g r e e d  w i t h  Goode and  B e a n ' s  (1885b)  
s t a t e m e n t s  r e g a r d i n g  th e  s t a t u s  o f  t h e  L innean  h o l o t y p e .  I n  t h e i r  r e v i e w ,  
t h e y  acknowledged  t h a t  the  t o n g u e f i s h  t h a t  Garden  had  s e n t  t o  L in n a e u s  
p r o b a b l y  came from th e  U n i t e d  S t a t e s  and  n o t  f rom  A f r i c a  o r  I n d i a .  They 
a c c e p t e d  the  name Svmphurua ( -  P l e u r o n e c t e s ) p l a g l u s a  ( L i n n a e u s )  as  t h e  
s e n i o r  synonym f o r  t h e  common c o a s t a l  t o n g u e f i s h  o f  t h e  U n i t e d  S t a t e s  and 
n o r t h e r n  Mexico .
A d d i t i o n a l l y ,  J o r d a n  and Goss no l o n g e r  c o n s i d e r e d  t h a t  L a c e p e d e ' s  
A c h l ru s  o r n a t u s  was r e f e r r a b l e  t o  t h i s  s p e c i e s  and t h e y  a l s o  I n d i c a t e d  t h a t  
I t  was d o u b t f u l  t o  what  s p e c i e s  t h e  Lacepede  d e s c r i p t i o n  a p p l i e d .  However, 
i t  i s  s t i l l  c l e a r l y  e v i d e n t  i n  t h i s  and  l a t e r  p a p e r s  t h a t  J o r d a n  and h i s  c o ­
a u t h o r s  ( J o r d a n  and  Goss 1889;  J o r d a n  and Evermann 1396)  s t i l l  f a i l e d  t o
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r e c o g n i z e  t h e  s l i g h t  I n t e r s p e c i f i c  v a r i a t i o n s  I n  morphology and m e r l s t i c s  
e x p r e s s e d  i n  t h i s  group o f  t o n g u e f l s h e s „ J o r d a n  and  Gobs s t a t e d  (p .  326) 
t h a t  t h e  c h a r a c t e r s  s e p a r a t i n g  no l e s s  t h a n  e i g h t  nomina l  s p e c i e s  compr is ing  
b o t h  A t l a n t i c  and  P a c i f i c  s h a l l o w  and d e e p - w a t e r  s p e c i e s ,  were o n l y  o f  
a l i g h t  v a l u e ,  and d o u b t l e s s  a l l  spec im ens  would u l t i m a t e l y  p r o v e  to  be 
g e o g r a p h i c  v a r i e t i e s  o f  a s i n g l e  s p e c i e s .  A l l  e i g h t  s p e c i e s  a r e  c o n s id e r e d  
v a l i d  ( t h i s  s t u d y ;  Mshadeva 1956) .  The c o n c l u s i o n s  r e a c h e d  by J o r d a n  and 
Goss r e g a r d i n g  t h e  s t a t u s  and n o m e n c la tu r e  o f  t h e  L innaean  s p e c i e s ,  
F l e u r o n e c t e s  o l a g i u s a . were a l s o  f o l l o w e d  by J o r d a n  and Evermaun 
( 1 8 9 8 : 2 7 1 0 ) .
F o l l o w i n g  f i n d i n g s  o f  J o r d a n  and Goss and J o r d a n  and Evermann,
Symphurus p l a g l u s a  ( L in n a e u s )  has  c o n t i n u e d  to  be u s e d  a s  t h e  s e n i o r  synonym 
f o r  t h e  common, s h a l l o w - w a t e r  t o n g u e f i s h  o c c u r r i n g  a l o n g  t h e  s o u t h e r n  and 
G u l f  o f  Hexico  c o a s t s  o f  Nor th  America.  Th is  name has  been  u s e d  i n  s t u d i e s  
p u b l i s h e d  d u r i n g  the  e a r l y  and mid 1 9 0 0 ' s  ( see  synonymy in  Topp and  Hoff 
1 9 7 2 : 8 7 )  b u t  t h e  s t a t u s  o f  the  type  s k i n  o f  L i n n a e u s ' s  s p e c i e s  was never  
d e f i n i t i v e l y  s e t t l e d .
I n  h i s  r e v i s i o n  o f  w e s t e r n  A t l a n t i c  t o n g u e f i s h e s , G l n s b u r g  (1951:195)  
o n l y  b r i e f l y  a d d r e s s e d  t h e  n o m e n c l a t u r a l  prob lem o f  P l e u r o n e e t e s  p l a g l u s a  
L i n n a e u s .  G ln s b u rg  d id  n o t  d i r e c t l y  examine t h e  h o l o t y p e  s k i n ,  b u t  he d id  
d i s c u s s  t h e  f i n d i n g s  o f  Goode and Bean (1885b) r e g a r d i n g  t h e  d i s p a r i t y  in 
t h e i r  m ea s u rem e n ts  be tw een  whole,  p r e s e r v e d  spec imens  and t h e  o r i g i n a l  
h o l o t y p e  s k i n .  G lnsbu rg  e s s e n t i a l l y  a g r e e d  w i th  Goode and Bean t h a t  t h e i r  
m e a s u r e m e n ts  o f  t h e  h o l o t y p e  o f  Fl e u r o n e c t e s  p l a g i u s a  d i d  n o t  a p p l y  to  the 
common American  s p e c i e s ,  G lnsbu rg  a l s o  a g r e e d  w i t h  Goode and  Bean in
3 6 ;
s e l e c t i n g  F l a p u s l a  f a s c i a t a  DeKay a s  t h e  n e x t  a v a i l a b l e  name f o r  t h i s  
s p e c i e s .  G ln s b u r g ,  however ,  e f f e c t i v e l y  c h o s e  n o t  t o  make any c h a n g e s  i n  
p r e v a i l i n g  n o m e n c l a t u r e  f o r  t h i s  s p e c i e s  b e c a u s e  he f e l t  t h a t  f u r t h e r  s t u d y  
o f  Goode and B e a n ’ s m easu rem en ts  were n e e d e d  and  a d d i t i o n a l  s t u d y  was 
n e c e s s a r y  t o  d e t e r m i n e  t h e  i d e n t i t y  o f  t h e  h o l o t y p e  s k i n .  G l n s b u r g  p r o v i d e d  
no f u r t h e r  r e s o l u t i o n  o f  any o f  the  q u e s t i o n s  r e g a r d i n g  t h e  s t a t u s  o f  t h e  
L l n n e a n  h o l o t y p e ,  b u t  r a t h e r ,  he s im p ly  a c c e p t e d  u s e a g e  o f  Svmphurus 
p l a g j u p a  ( L i n n a e u s )  f o r  the  common American  t o n g u e f i s h .
I t  was n o t  u n t i l  19B3 when Wheele r  (p .  71) s e t t l e d  t h e  c o n t r o v e r s y  
s u r r o u n d i n g  t h e  s t a t u s  o f  F j e u r o n e c t e s  p l a g i u s a  L i n n a e u s .  In  t h i s  p a p e r ,  
W he e le r  p r o v i d e d  i n f o r m a t i o n  on p o s s i b l e  r e a s o n s  why e a r l i e r  i c h t h y o l o g i s t s
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( L i n n a e u s ,  G u n th e r  and  Goode and Bean) had  b e e n  c o n f u s e d  a b o u t  t h e  c a p t u r e  
l o c a t i o n  and i d e n t i t y  o f  the  h o l o t y p e  s k i n  o f  P l e u r o n e c t e s  p l a g i u s a  
L i n n a e u s .  I t  seems t h a t  a t  l e a s t  some o f  t h e  c o n f u s i o n  s u r r o u n d i n g  b o t h  t h e  
o r i g i n  o f  the  h o l o t y p e  s k i n  and  the  i d e n t i t y  o f  t h i s  s p e c i e s  a r i s e s  f rom t h e  
w r i t i n g  on  the  l a b e l  which ,  a s  was m e n t io n e d  e a r l i e r ,  I s  u p s i d e  down i n  
r e l a t i o n  to  t h e  f i s h .  I t  a l s o  seems t h a t  Goode and Bean  e r r e d  I n  t h e i r  
s t u d y  o f  t h e  c o r r e s p o n d e n c e  be tw een  Garden and  L l n n e a u s  r e f e r r i n g  t o  c a p t u r e  
l o c a t i o n  o f  the  h o l o t y p e .  Wheele r  s t a t e d  t h a t  Goode and  B e a n ' s  d o u b t s  a b o u t  
the  h o l o t y p e  s k i n  r e s u l t e d  from t h e i r  m i s r e a d i n g  t h e  G a r d e n  c o r r e s p o n d e n c e  
i n  w h i c h  No. 27 o f  t h e  1763 c o n s ig n m e n t  was i n d i c a t e d  a s  an  e x o t i c ,  n o t  a 
Nor th  Am er ican  s p e c i m e n .  However,  t h e  h o l o t y p e  o f  P l e u r o n e c t e s  p l a p l u s a  
( a l s o  No, 27) b e l o n g s  to  t h e  1761 c o n s ig n m e n t ,  n o t  t h e  1763 c o n s i g n m e n t .  In  
t h e  1761 c o n s ig n m e n t  the  h o l o t y p e  s k i n  i s  l i s t e d  a s  " P l e u r o n e c t e s ,  h e r e  
c a l l e d  T a p e r  F l o u n d e r , " .  The re  I s  t h u s  no d o u b t  t h a t  t h i s  s p e c i m e n  i s  the
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h o l o t y p e  o f  F l e u r o p e p t e s  p l a g i u s a  L in n a eu s  1766 and i t s  c a p t u r e  l o c a t i o n  i s  
Sou th  C a r o l i n a .
H i s t o r i c a l l y ,  o t h e r  g e n e r i c  names have b e e n  u s e d  f o r  t h i s  s p e c i e s ,  
e s p e c i a l l y  f o l l o w i n g  t h e  s u b d i v i s i o n  o f  L i n n a e u s '  p o l y t y p i c  genus  
P l e u r o n e c t e s . G i l l  ( 1 8 6 1 :5 1 )  f i r s t  u s e d  t h e  genus  G l o s s i c h t h v s  and l a t e r  
P l a e u s i a  (1 8 6 4 :2 1 5 )  t o  accomoda te  the  L i n n a e a n  s p e c i e s .  P l a g u s i a  i s  p r e ­
o c c u p ie d  i n  C r u s t a c e a  and in  b o t h  c a s e s  t h e s e  a r e  J u n i o r  synonyms o f  
Svmphurus R a f i n e s q u e .
S tudy  M a t e r i a l : 379 Spec im ens ,  1 8 .0 -171  mm SL. 139 x - r a y e d ,  30 m easu red .
D i a g n o s i s
A medium s i z e d  t o n g u e f i s h  r e a d i l y  d i s t i n g u i s h a b l e  by the  c o m b i n a t i o n  o f  
10 c a u d a l  r a y s ,  1 -4 -3  ID p a t t e r n ,  l a c k  o f  a p u p i l l a r y  ope rc u lum ,  s m a l l  rows 
o f  s c a l e s  on th e  b l i n d  s i d e  p o s t e r i o r  r a y s  o f  t h e  d o r s a l  and  a n a l  f i n s ,  the  
u s u a l  p r e s e n c e  o f  a b l a c k  s p o t  on t h e  u p p e r  a n g l e  o f  t h e  e y e d - s i d e  operculum 
and the  u n i q u e  c o m b i n a t i o n  o f  m e r i s t l c s  I n c l u d i n g  v e r t e b r a e ,  d o r s a l  r a y s  and 
a n a l  r a y s .  A l a r g e  p r o p o r t i o n  o f  the  Svmphurus p l a g i u s a  p o p u l a t i o n  i s  
e c o l o g i c a l l y  s e p a r a t e d  from o t h e r  t o n g u e f i s h  s p e c i e s  and  t h i s  s p e c i e s  I s  
u s u a l l y  t h e  o n l y  one commonly t a k e n  i n  s h a l l o w  w a t e r  embayments  and 
e s t u a r i n e  e n v i r o n m e n t s  t h r o u g h o u t  i t s  r a n g e  (New Y o r k - Campeche , M ex ic o ) .
Only r a r e l y  I s  I t  t a k e n  w i t h  o t h e r  t o n g u e f l s h e s  i n  t h e s e  e n v i r o n m e n t s .
T h i s  s p e c i e s  i s  m os t  s i m i l a r  i n  m e r i s t l c s ,  body s h a p e  and o v e r a l l  s i z e  
t o  t h e  w i d e s p r e a d ,  w e s t e r n  A t l a n t i c  5  d jomedeanus  and  th e  Sou th  A t l a n t i c ,
£ .  t r e w a v a s a e . Svmphurus p l a g i u s a  d i f f e r s  f rom dloroedeanus  i n  s e v e r a l
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c h a r a c t e r s  i n c l u d i n g  the f o l l o w i n g :  p l a e l u s a  l a c k s  a w e l l - d e v e l o p e d
p u p i l l a r y  operculum and s p o t s  on t h e  d o r s a l  and  a n a l  f i n s  ( b o t h  p r e s e n t  in  
£ ,  d l o m e d e a n u s ?i : £ .  p l a a l u s a  u s u a l l y  h a s  a w e l l - d e v e l o p e d  b l a c k  p igment  spo t  
s i t u a t e d  on the  u p p e r  lobe o f  the opercu lum ( a b s e n t  In  S. d lom e de anus ) : S.  
p l a g i u s a  ha s  a row o f  5-6 s m a l l  c t e n o i d  s c a l e s  p r e s e n t  on t h e  p o s t e r i o r  rays  
o f  t h e  b l i n d  s i d e  d o r s a l  and a n a l  f i n s  ( a b s e n t ,  o r  o n l y  1 -2  s c a l e s  a t  b a s e s  
o f  f i n  r a y s  In  dlomedeanus 1: f i n a l l y ,  £,  p l a g i u s a  h a s  l o w e r  m e r i s t i c s  
whan compared w i th  S. dlomedeanus ( v e r t e b r a e  95 -49 ,  u s u a l l y  46-48  v s .  47-50,  
u s u a l l y  4 8 - 5 0 ;  d o r s a l  r ay s  83-91 v s ,  86-96;  and a n a l  r a y s  67 -75  v s .  69 -80) .
I n  t h e  number o f  cauda l  r ays  £.  p l a g i u s a  a g r e e s  w i t h  £ ,  t r e w a va sa e  but  
d i f f e r s  r e a d i l y  from t h i s  s p e c i e s  i n  s e v e r a l  c h a r a c t e r s  i n c l u d i n g  ID p a t t e r n  
( 1 - 4 - 3 ,  1 -4 -2  v s .  1 - 3 - 3 ) ,  r e l a t i v e l y  s m a l l e r  eye  s i z e  ( 8 . 3 - 1 2 , 6  v s .  11 .4-  
16 ,2  % HL); and m e r i s t i c s  ( v e r t e b r a e  46-40  v s .  4 7 - 5 1 ,  u s u a l l y  40-49;  d o r s a l  
r a y s  83 -91  v s ,  0 0 -94 ;  ana l  r a y s  67-75  v s ,  7 3 - 7 0 ) .  Svmphurus p l a g i u s a  a l s o  
d i f f e r s  i n  d e p th  o f  o c c u r r e n c e  and i s  p r e d o m i n a n t ly  a s h a l l o w - w a t e r  and 
e s t u a r l n e  s p e c i e s  whereas  £,  t r e w a v a s a e  o f  a l l  s i z e s  o c c u r  I n  o f f s h o r e  
w a t e r s  on the  c o n t i n e n t a l  s h e l f .
Svmphurus p l a e l u s a  Is  no t  e a s i l y  c o n f u s e d  w i t h  o t h e r  A t l a n t i c  10 -cauda l  
r a y e d  t o n g u e f  I s h e s  o f  the  £,  m j nor  g roup .  I t  d i f f e r s  f rom a l l  fou r  o f  t h e s e  
s p e c i e s  In  l a c k i n g  a  p u p i l l a r y  ope rculum  and membrane o s t i a  ( v s ,  p r e s e n t  in  
a l l  f o u r  s p e c i e s ) ;  p i g m e n t a t i o n  ( b l a c k  o p e r c u l a r  s p o t  p r e s e n t ,  l ack  o f  a 
c a u d a l  b l o t c h  and l a c k i n g  s p o t s  on d o r s a l  and a n a l  f i n s  In  £ .  p l a p l u s a  vs . 
no b l a c k  o p e r c u l a r  s p o t  ( a l l  f o u r  s p e c i e s )  and p r e s e n c e  o f  c a u d a l  b l o t c h  In 
£.  m i n o r . £ .  p a rv u s  and S. k v a ro p te rv g lu m  and p r e s e n c e  o f  a n  o c e l l a t e d  spo t  
on t h e  d o r s a l  and a n a l  f i n s  In S. o inmasp l |us .
3 7 0
I n  t h e  A t l a n t i c  s o u th  o f  Cape H a t t e r a s ,  N o r t h  C a r o l i n a  and  t h r o u g h o u t  
the  G u l f  o f  Mexico,  medium t o  l a r g e - s i z e d  Svmphurus p l a p i u s a  a r e  f r e q u e n t l y  
c o l l e c t e d  w i t h  a l l  s i z e s  o f  3 . c l v l t a t l u m  I n  m o d e r a t e  s h e l f  d e p t h s  ( t o  a b o u t  
4 0 - 5 0  m e t e r s ) .  The two s p e c i e s  c a n  r e a d i l y  be  d i s t i n g u i s h e d  by  s e v e r a l  
c h a r a c t e r s .  F i r s t  o f f ,  £,  p l a g i u s a  h a s  a n o r m a l  c a u d a l  r a y  c o u n t  o f  10 (12 
i n  S. c l v l t a t l u m l : £ ,  p l a g i u s a  h a s  a r e l a t i v e l y  l a r g e r  e y e  ( 8 , 3 - 1 2 . 6  % HL 
v s ,  7 , 0 - 1 1 . 0  % HL) and  the e y e s  a r e  more n e a r l y  e q u a l  i n  p o s i t i o n  ( s u b e q u a l  
I n  c l v l t a t l u m ) . A l s o ,  In  S, p l a g i u s a  t h e r e  I s  a row o f  4 - S  s m a l l ,  
c t e n o i d  s c a l e s  on t h e  p o s t e r i o r  b l i n d  a id e  r a y s  o f  the  d o r s a l  and a n a l  f i n s  
( a b s e n t ,  o r  o n l y  1-2 s c a l e s  a t  r a y  b a s e s  i n  c l u l t a t i u m ) . These  two 
s p e c i e s  a l s o  v a r y  i n  t h e  p o s t e r i o r  e x t e n s i o n  o f  t h e  m a x i l l a r y  w i t h  r e s p e c t  
t o  t h e  lower  e y e .  The p o s t e r i o r  m a r g i n  o f  t h e  m a x i l l a r y  e x t e n d s  o n l y  a s  f a r  
b a c k w a rd  a s  t h e  m id - e y e  r e g i o n  i n  £ .  p i  a p l u s  a a n d  o f t e n  o n l y  r e a c h e s  t h e  
f r o n t  m arg in  o f  the  p u p i l  o f  t h e  l o w e r  eye w h i l e  i n  fi. c i v i t a t i u m  t h e  j a w s  
u s u a l l y  e x t e n d  a l i t t l e  f u r t h e r  r e a r w a r d  r e a c h i n g  to  t h e  r e a r  m a r g in  o f  the  
p u p i l  and  o c c a s i o n a l l y  t o  t h e  r e a r  m arg in  o f  t h e  e y e .  T h e r e  a r e  a l s o  
p i g m e n t a t i o n  d i f f e r e n c e s  be tw e en  t h e s e  two s p e c i e s .  Many i n d i v i d u a l s  o f  S. 
p l a g i u s a  have a wel 1 - d e v e lo p e d  b l a c k  s p o t  i n  t h e  u p p e r  l o b e  o f  t h e  o p e rc u lu m  
and  t h e  I n n e r  o p e r c u l a r  l i n i n g s  on b o t h  s i d e s  o f  t h e  f i s h  a r e  h e a v i l y  
p i g m e n te d .  In  c o m p a r i s o n ,  t h e r e  i s  no w e l l - d e v e l o p e d  b l a c k  s p o t  on t h e  
o p e rc u lu m  o f  S, c l v l t a t l u m . a l t h o u g h  some I n d i v i d u a l s  p o s s e s s  a d i f f u s e  da rk  
brown b l o t c h  on t h e  ope rc u lum .  A l s o ,  i n  S.. c i v l t a t l u m , t h e  i n n e r  l i n i n g  o f  
t h e  b l i n d  s i d e  o p e rc u lu m  i s  n o t  h e a v i l y  p i g m e n t e d .  A n o t h e r  d i f f e r e n c e  in  
p i g m e n t a t i o n  b e tw e e n  t h e s e  s p e c i e s  o c c u r s  i n  t h e  c o l o r a t i o n  o f  t h e  p o s t e r i o r  
s e c t i o n s  o f  t h e  d o r s a l  and a n a l  f i n s .  I n  b o t h  s e x e s  o f  p l a y i u s a  t h e  f i n s
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a t e  u n i f o r m l y  c o l o r e d  and  a r e  g e n e r a l l y  o n l y  l i g h t l y  s haded  o r  m o d e r a t e l y  
dusky  w h i l e  i n  male £ ,  c i v l t a t l u m  t h e  f i n s  become p r o g r e s s i v e l y  d a r k e r  In 
t h e  p o s t e r i o r  o n e - t h i r d  o f  the  body and  may become a lm o s t  c o m p l e t e l y  b l a c k  
i n  c o l o r .
D e s c r i p t i o n
Svmphurus p l a g i u s a  i s  a m ed ium -a i?ed  t o n g u e f i s h  a t t a i n i n g  maximum a d u l t  
l e n g t h s  o f  a p p r o x i m a t e l y  171 mm SL, The u s u a l  ID p a t t e r n  I s  1 - 4 - 3 ,  l e s s  
f r e q u e n t l y  1 - 4 -2  or  1 - 3 - 3  (T a b le  9 ) .  Caudal  r a y s  n o r m a l ly  10 ( T a b le  10}. 
D o r s a l  r a y s  83 -91 ,  u s u a l l y  84-90 ( T a b le  11}. Anal  r a y s  67-75  (T a b le  12) .  
V e r t e b r a e  45 -49 ,  u s u a l l y  46-48  ( T a b l e  13 ) .  H y p u r a l s  4 ,  L o n g i t u d i n a l  s c a l e  
rows 76-B6 (T a b le  14) ,  S c a l e  rows on head  p o s t e r i o r  t o  lower  o r b i t  15-19,  
u s u a l l y  17-18 (Tab le  15 ) ,  L a t e r a l  s c a l e  rows 30-39 (T ab le  1 6 ) .
P r o p o r t i o n a l  measurements  a p p e a r  i n  T a b l e s  6 8 - 6 9 .
Body r e l a t i v e l y  deep  ( d e p t h  2 8 . 3 - 3 2 . 6  * SL) ; maximum d e p t h  i n  a n t e r i o r  
o n e - t h i r d  o f  body.  Head r e l a t i v e l y  w ide  ( 2 1 . 2 - 2 6 . 5  * S L ) ; w i t h  s h o r t  
rounded  s n o u t  ( 1 9 , 4 - 2 4 . 7  * HL). S n o u t  c o v e r e d  w i t h  s m a l l  c t e n o i d  s c a l e s .  
Dermal  p a p i l l a e  w e l l  d e v e lo p e d  on b l i n d  s i d e  s n o u t ,  c h i n  and d o r s a i  p o r t i o n  
o f  t h e  h e a d  a t  base  o f  d o r s a l  f i n ;  i n  l a r g e r  s p e c i m e n s ,  de rm a l  p a p i l l a e  
e x t e n d  o n t o  o c u l a r  s i d e  s n o u t .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a r y  r e a c h e s  to 
a b o u t  t h e  m idd le  o f  low er  eye ,  o r  o c c a s i o n a l l y  o n l y  r e a c h i n g  t o  f r o n t  marg in  
o f  p u p i l  o f  lower  eye .  Lower l i p  on o c u l a r  s i d e  w i t h  a  f l e s h y  r i d g e  a s h o r t  
d i s t a n c e  b e f o r e  p o s t e r i o r  m arg in .  Eyes r e l a t i v e l y  l a r g e  ( 8 , 3 - 1 2 . 6  t  HL) ; 
u s u a l l y  e q u a l  i n  p o s i t i o n ,  a l t h o u g h  o c c a s i o n a l l y  uppe r  eye s l i g h t l y  a n t e r i o r  
t o  lo w e r .  Eyes n o t  s c a l y ;  u s u a l l y  w i t h  1-3 s m a l l ,  c t e n o i d  s c a l e s  In  na r row
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T a b le  68.  Summary o f  m orphom et r ie s  e x p r e s s e d  i n  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g t h ,  e x c e p t  S t a n d a r d  Length  ( i n  mm), f o r  Svmphurus p l a g i u s a .
C h a r a c t e r H RANGE MEAN ££
SL 30 6 4 .7 - 1 7 1 . 6 103.8 33 .72
BD 30 283-326 304. 7 8 .8 9
PDL 30 22-31 38 ,4 6,23
PAL 30 140-243 199 . 7 27 . 69
DBL 30 933-979 960 .6 11 .82
ABL 30 727-826 787.6 20 .52
PL 29 51-79 67 .4 6 .8 0
PA 30 36-75 54 ,7 9 ,51
CFL 30 94-141 106 ,6 9, 65
HL 30 145-210 192.5 13 .73
HU 30 212-265 234 . 9 14 . 57
POL 30 111-145 128, 9 7, 93
SNL 30 34-49 4 2 . 0 4 .3 9
UJL 30 33-46 38 .9 2 . 94
ED 30 16-23 19 .5 2.08
CD 30 42-71 53 .6 7 .44
UHL 30 147-182 167,2 10,01
LHL 30 91-123 102.5 7.89
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T a b l e  69. Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  i n  t h o u s a n d t h s  o f  Head Leng th  
( e x c e p t  HW/HL) f o r  Syrnphurus p l a g i u s a .
Character N W E MEAN
HW/HL 30 1,07-1,46 1.2 0.09
POL 30 619-842 671,8 39.31
SNL 30 194-247 218,2 16. 35
UJL 30 180-242 202.8 14, 83
ED 30 83-126 101.6 9 , 81
CD 30 213-391 278.7 39.81
UHL 30 734-1046 871.8 78 .06
LHL 30 436-707 535.2 58.15
l i b
i n t e r o r b l t a l  a p a c e .  P u p i l l a r y  ope rc u lum  a b s e n t ,  a l t h o u g h  o c c a s i o n a l l y  some 
s p e c im e n s  have a n  i r r e g u l a r  m a r g i n  on the  u p p e r  s i d e  o f  t h e  I r i s  which c o u ld  
be  m i s t a k e n  f o r  a s m a l l ,  p o o r l y  d e v e l o p e d  p u p i l l a r y  o p e r c u l u m .  D o r s a l  f i n  
o r i g i n  u s u a l l y  a t  a v e r t i c a l  e q u a l  t o  the  f r o n t  m a r g in  o f  t h e  p u p i l  o f  the  
u p p e r  eye  or  o c c a s i o n a l l y  w i t h  t h e  f i r s t  d o r s a l  f i n  r a y  s i t u a t e d  a n t e r i o r  tu 
t h e  f r o n t  m arg in  o f  the  e y e .  A row o f  s m a l l ,  w e l 1 - d e v e l o p e d  c t e n o i d  s c a l e s  
p r e s e n t  on t h e  b l i n d  s i d e  p o s t e r i o r  d o r s a l  and a n a l  f i n  r a y s .  Body s c a l e s  
l a r g e ,  s t r o n g l y  c t e n o i d  on b o t h  s i d e s  o f  body .
T e e th  w e l l - d e v e l o p e d  on b l i n d  s i d e  Jaws .  Lower Jaw on o c u l a r  s i d e  
u s u a l l y  w i t h  a  s i n g l e ,  m o s t ly  i n c o m p l e t e  row o f  s l e n d e r  t e e t h ;  u p p e r  Jaw oil 
o c u l a r  a i d e  u s u a l l y  l a c k i n g  t e e t h  a l t o g e t h e r ,  o r  p o s s e s s i n g  a s m a l l  number 
o f  s l e n d e r  t e e t h  a n t e r i o r  t o  a n t e r i o r  n o s t r i l .
P i g m e n t a t i o n
Eyed s u r f a c e  p i g m e n t a t i o n  v e r y  v a r i a b l e ,  r a n g i n g  from u n i f o r m l y ,  d u l l  
brown t o  marked w i t h  s h a r p l y  c o n t r a s t i n g ,  d a r k  brown c r o s s  b a n d s .  C r o s s  
b a n d s  h i g h l y  v a r i a b l e  In  number and d e g r e e  o f  d e v e lo p m en t  h u t  no t  c o n t i n u e d  
o n t o  d o r s a l  and a n a l  f i n s .  Vhen p r e s e n t ,  b a n d i n g  In v a r i o u s  s t a g e s  o f  
d e v e lo p m e n t  from a lm o s t  s o l i d l y  c o n t i n u o u s  a c r o s s  body o r  d e v e lo p e d  to  
v a r i o u s  d e g r e e s  w i t h  some b e i n g  I n t e r r u p t e d ,  i n c o m p le t e  o r  I r r e g u l a r ,  o r  
o c c a s i o n a l l y  w i t h  bands  o n l y  f a i n t l y  i n d i c a t e d .  In  some s p e c i m e n s ,  t h e r e  
a r e  sometim es  d e v e lo p e d  e i t h e r  a few o r  many i n t e n s e l y  d a r k ,  v e r y  sm a l l  
s p e c k s  i n  l i e u  o f  c r o s s b a n d i n g .  I n d i v i d u a l s  f r o n  s a n d y  h a b i t a t s  
o c c a s i o n a l l y  have  a g e n e r a l l y  l i g h t e r ,  a l m o s t  w h i t i s h  b a c k g ro u n d  c o l o r ,  A 
l a r g e  b l a c k  s p o t  c e n t e r e d  on th e  u p p e r  lobe  o f  t h e  o p e r c l e ,  p r e s e n t  In  the
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m a j o r i t y  o f  s p e c i m e n s ,  e s p e c i a l l y  t h o s e  r e c e n t l y  p r e s e r v e d .  The b l a c k  
o p e r c u l a r  s p o t  u s u a l l y  f a i n t  o r  a b s e n t  i n  t h e  s m a l l e r  s p e c i m e n s  and 
o c c a s i o n a l l y  a b s e n t  a l s o  i n  some l a r g e r  f i s h e s .  I n n e r  o p e rc u lu m  and i s th m u s  
o n  b o t h  s i d e s  o f  f i s b  h e a v i l y  p i g m e n t e d .  S l i g h t  m o u s t a c h e  on o c u l a r  s i d e  
u p p e r  l i p ;  l o w e r  l i p  f r e q u e n t l y  s p o t t e d  b u t  w i t h o u t  d e f i n i t e  m o u s t a c h e .
B l i n d  s i d e  u n p l g m e n te d ,  c reamy w h i t e .  P e r i t o n e u m  u n p i g m e n te d .
No d e f i n e d  p i g m e n t a t i o n  i n  f i n s .  D o r s a l ,  a n a l  and  c a u d a l  f i n s  f a i n t l y  
o r  m o d e r a t e l y  d u s k y ,  u s u a l l y  w i t h  d a r k e r  p i g m e n t  s t r e a k s  a l o n g  t h e  r a y s .
G e o g r a p h i c  D i s t r i b u t i o n  ( F i g ,  25)
Svmphurus p l a e l u s a  i s  t h e  most  commonly o c c u r r i n g ,  s h a l l o w * w a t e r  
t o n g u e f i s h  a l o n g  t h e  A t l a n t i c  a n d  G u l f  o f  Mexico c o a s t s  o f  t h e  U n i t e d  S t a t e s  
and  n o r t h e r n  M ex ico .  The c e n t e r  o f  a b u n d a n c e  f o r  t h i s  s p e c i e s  o c c u r s  i n  t h e  
e s t u a r i n e  and  n e a r s h o r e  muddy h a b i t a t s  f rom C h e s a p e a k e  Bay s o u th w a rd  t h r o u g h  
t h e  G u l f  o f  Mexico  t o  n o r t h e r n  Mexico,  A long  t h e  A t l a n t i c  C oa s t  o f  t h e  
U n i t e d  S t a t e s ,  £ ,  p l a g i u s a  o c c u r s  p r i m a r i l y  f rom C h e s a p e a k e  flay s o u t h w a r d  to  
s o u t h e r n  F l o r i d a ,  i n c l u d i n g  t h e  F l o r i d a  K eys .  The s p e c i e s  r a n g e s  f u r t h e r  
n o r t h w a r d  a l o n g  t h e  c o a s t ,  b u t  c i t i n g s  n o r t h  o f  C h e s a p e a k e  Bay have  on ly  
b e e n  s p o r a d i c  c a p t u r e s  ( G l n s b u r g  1951;  Dorfman e t  a l  1974;  Wilk e t  a l  1977;  
and  M a t e r i a l s  S e c t i o n  f o r  D e la w a re  L o c a t i o n s ) .  The n o r t h e r n m o s t  c a p t u r e s  of  
t h i s  s p e c i e s  h a v e  o c c u r r e d  in  t h e  New York B i g h t  and  Long I s l a n d  Sound,  I n  
t h e  G u l f  o f  M ex ico ,  Svmphurus p l a g i u s a  i s  a l s o  t h e  mos t  common t o n g u e f i s h  
o c c u r r i n g  i n  s h a l l o w ,  n e a r s h o r e  and  e s t u a r l n e  w a t e r s .  Svmphurus p l a g i u s a  
h a s  b e e n  t a k e n  i n  t h e  F l o r i d a  Keys and a t  num erous  l o c a l i t i e s  t h r o u g h o u t  t h e
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n o r t h e r n  G u l f  o f  Mexico (Topp a n d  Hoff  1 9 7 2 ) .  The s o u t h e r n m o s t  o c c u r r e n c e  
i s  t h e  Campeche P e n i n s u l a  i n  n o r t h e r n  Mexico ( t h i s  s t u d y ) .
B r i g g s  ( 1 958 :298 )  I n c o r r e c t l y  r e p o r t e d  t h a t  t h e  g e o g r a p h i c  d i s t r i b u t i o n  
o f  S. p l a g i u s a  encompassed  a r an g e  from Long I s l a n d  t o  A r g e n t i n a  ( 4 0 ° S ) .  
A p p a r e n t l y ,  i n  a d d i t i o n  t o  S. p l a g i u s a „ B r i g g s  a l s o  i n c l u d e d  d i s t r i b u t i o n a l  
i n f o r m a t i o n  f o r  S. p l a g u s l a  and £ ,  t e s a e l 1a t u s  i n  t h i s  a c c o u n t .
Beyond the  c o a s t a l  m a r g in s  o f  e a s t e r n  N o r th  A m e r ic a ,  Svmphurus p l a g i u s a  
h a s  been  r e p o r t e d  from a number o f  l o c a l i t i e s  In  the  C a r i b b e a n  A n t i l l e s  
( G l n s b u r g  1951;  Topp and  H off  1972;  Sanson  e t  a l . 1978)  and  Bahama I s l a n d s  
(Bohike and C h a p l i n  1 9 6 8 ) .  T he re  a re  v o u c h e r  s p e c i m e n s  from t h e  Bahamas 
d e p o s i t e d  in  Academy o f  N a t u r a l  S c i e n c e s  o f  P h i l a d e l p h i a  ( s e e  M a t e r i a l s  
S e c t i o n ) ,  However, o t h e r  t h a n  t h e s e  s p e c i m e n s ,  a l l  o t h e r  r e p o r t e d  
o c c u r r e n c e s  o f  £ .  p l a g i u s a  from Cuba, P u e r t o  R ico  and  o t h e r  C a r i b b e a n  
l o c a l i t i e s  a r e  no t  v e r i f i e d  by v o u c h e r  s p e c i m e n s .  G l n s b u r g  r e p o r t e d  two 
spec im ens  from Cuba b u t  t h e s e  were m i s l d e n t i f l e d  and  a r e  a c t u a l l y  s p e c i m e n s  
o f  £.  t e s s g ^ - l a t u q  b o t h  o f  which  a b e r r a n t l y  h a v e  o n l y  10 ( I n s t e a d  o f  12) 
c a u d a l  r a y s .  One spec im en  (USNM 107365) h a s  t h e  f o l l o w i n g  c o u n t s ,  d o r s a l  87 
and a n a l  71 ( w i t h i n  the  r a n g e  f o r  £ .  p l a g l n s a l w h i l e  t h e  o t h e r  s p e c i m e n  
(USNM 37750) h a s  92 d o r s a l  r a y s  and  78 a n a l  r a y s .  The c o u n t s  o f  t h i s  l a s t  
spec im en  a r e  g r e a t e r  t h a n  the  v a r i a t i o n  o b s e r v e d  i n  S. p l a e l u s a  and  a r e  more 
t y p i c a l  o f  c o u n t s  o b s e r v e d  in  £.  t e s s e l l a t u s . A l l  museum s p e c i m e n s  t h a t  I 
have  examined,  which were c o l l e c t e d  from l o c a l i t i e s  i n  Cuba and  P u e r t o  R ic o ,  
and t h a t  had p r e v i o u s l y  b e e n  i d e n t i f i e d  a s  £ ,  p l a g i u s a . have  b e e n  
m i s i d e n t i f i e d .  Most were i n d i v i d u a l s  o f  £ .  p l a g u s ! a  o r  £ .  t e s s e l l a t u s . I t
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3/ft
I s  d i f f i c u l t  t o  d e t e r m i n e  w h e t h e r  t h e s e  s p e c i m e n s  w e re  i n i t i a l l y  
m i s i d e n t i f l e d  o r  w h e th e r  t h e  s p e c im e n s  were  c o r r e c t l y  i d e n t i f i e d  b u t  t h e n  
l a b e l l e d  I n c o r r e c t l y  (b e c a u s e  o f  t h e  s i m i l a r i t i e s  i n  t h e  names p l a e l u s a  and 
p l a g u s l a } . R e g a r d l e s s  o f  t h e  c i r c u m s t a n c e s ,  the  c o n c l u s i o n s  r e a c h e d  i n  t h e
p r e s e n t  s t u d y  a r e  t h a t  £ . p l a g i u s a  does  n o t  o c c u r  i n  any C a r i b b e a n  
l o c a l i t i e s  f rom which i t  h a s  p r e v i o u s l y  b e e n  r e c o r d e d  a n d ,  t h u s  f a r ,  t h e  
o n l y  documented  o c c u r r e n c e s  b e yond  N o r th  A m er ican  c o n t i n e n t a l  l o c a l i t i e s  a r c  
f o r  t h e  Bahama I s l a n d s ,
A l l  r e p o r t s  o f  t h i s  s p e c i e s  f rom s o u t h e r n  S o u t h  A m e r i c a  (R egan  1914;  
L a z z a r o  1973;  Roux 1973; Lema and O l i v e i r a  1977;  Lema e t  a l  1980} a r e  
l i k e w i s e  b a s e d  on m i s i d e n t i f i c a t l o n s  ( s e e  Menezes and  Benvegnu  1 9 7 6 ) .  Most
o f  t h e s e  a r e  a c t u a l l y  s p e c i m e n s  o f  S. t r e w a v a s a e ,
B a t h y m e t r i c  O c c u r re n c e
Svmphurus p l a g i u s a  i s  a  s h a l l o w - w a t e r  s p e c i e s  ( T a b l e  70) p r i m a r i l y  
i n h a b i t i n g  n e a r s h o r e  and e s t u a r l n e  mud b o t t o m s  in  c o a s t a l  embaymen ts  and  
e s t u a r i e s .  T h i s  s p e c i e s  o c c u r s  In and  c o m p r i s e s  a s i g n i f i c a n t  p o r t i o n  o f  
f i s h  c o m m u n i t i e s  o f  e v e ry  m a j o r  e s t u a r l n e  s y s t e m  from C h e s a p e a k e  flay 
s o u t h w a r d  i n c l u d i n g  e s t u a r i e s  t h r o u g h o u t  much o f  t h e  n o r t h e r n  G u l f  o f  Mexico 
(Topp and  H of f  1972) ,  I t  i s  t h e  most  e u r y h a l i n e  o f  A m e r i c an  t o n g u e f  i s h e s , 
h a v i n g  b e e n  r e c o r d e d  from a s a l i n i t y  r an g e  o f  0 . 0 - 4 2 . 9  o / o o  (Topp a n d  H o f f  
1972;  s e e  a l s o  S p r i n g e r  and Hoodburn  1960 a n d  Sw ing le  1 9 7 1 ) .  A l l  l i f e  
h i s t o r y  s t a g e s  a r e  found in  n e a r s h o r e  and e s t u a r l n e  m ud-bo t tom  h a b i t a t s .  
J u v e n i l e s  e s p e c i a l l y ,  o c c u r  i n  e x t r e m e l y  s h a l l o w  s a l t m a r s h  t i d a l  c r e e k s  
( S w i n g le  1971;  S h e a ly  e t  a l  . 1974;  S t i c k n e y  1976;  Qgren  and  B r u s h e r  1977;
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N sughton  and Saloman 1978);  and  some have  e v e n  b e e n  c a p t u r e d  i n  s m a l l ,  
i n t e r t i d a l  t r i b u t a r i e s  (Bozeman and Dean 1980; W y a n s k i , V i r g i n i a ,  p e r s o n ,  
commun. ) .
T a b le  70, Summary o f  d e p t h  o f  c a p t u r e  ( i n  m e t e r s )  o f  285 Svmphurus 
p l a e l u s a .
Depth 11-20  21-30  31-90  91 -50  51-60 6 1 -7 0  72 119 183
Number 120 149 10 4 3 1 2 1 1 1
A l though  G l n s b u rg  (1951)  and o t h e r s  ( S w in g le  1971;  S h e a l y  e t  a l . 1974; 
Topp and Hoff  1972)  have n o t e d  t h a t  t h e  m a j o r i t y  o f  t h i s  s p e c i e s ’ p o p u l a t i o n  
was c a n t e r e d  in  i n s h o r e  w a t e r s ,  no t  a l l  i n d i v i d u a l s  a r e  r e s t r i c t e d  t o  
I n s h o r e  h a b i t a t s .  L a r g e r  I n d i v i d u a l s  (>100 mm SL) a r e  q u i t e  r e g u l a r  i n  
o c c u r r e n c e  a t  m o d e r a t e  s h e l f  d e p t h s  ( 1 0 -3 0  m e t e r s )  a l o n g  t h e  M l d - A t l a n t i c , 
s o u t h e a s t e r n  and  G u l f  c o a s t s  o f  the  U n i t e d  S t a t e s  ( S t r u h s a k e r  1969;  Topp and 
H o f f  1972;  and M a t e r i a l s  Examined S e c t i o n )  where t h e y  a r e  c o l l e c t e d  w i t h  S. 
c i v L t a t j u m . In f a c t ,  In  some c o a s t a l  l o c a t i o n s ,  c a p t u r e s  o f  t h i s  s p e c i e s  
may e v e n  be l a r g e  enough t o  c o m p r i s e  s m a l l  p e r c e n t a g e s  o f  i n d u s t r i a l  
f i s h e r i e s  (R o l thm ayr  1965; A nderson  1968 ) .  On t h e  n e a r s h o r e  s h e l f ,
Svmphurus p l a g i u s a  i s  t a k e n  m os t  f r e q u e n t l y  o v e r  muddy b o t to m s  and t h e r e  art: 
v e r y  few r e p o r t s  and o n l y  s m a l l  numbers t a k e n  ov e r  l i v e  b o t to m  ( c a l c a r e o u s )  
s u b s t r a t e s  (Topp and  Hoff  1972;  McCaff rey  1981;  Darcy and G u t h e r z  1984) .
380
Svmphurus p l a gi u s a  r a r e l y  o c c u r s  I n  w a t e r s  d e e p e r  t h a n  a p p r o x i m a t e l y  40 
m e t e r s .  T he re  a r e ,  ho w e v e r ,  s e v e r a l  r e p o r t s  f rom d e p t h s  g r e a t e r  t h a n  t h i s .  
B u l l l s  and  Thompson (1965 )  c o l l e c t e d  S .  p l a g i u s a  a t  a d e p t h  o f  92 m e t e r s .  
S t a l g e r  (1970 )  r e p o r t e d  a s i n g l e  s p e c i m e n  (62 mm SL) t a k e n  a t  132 m e t e r s  on 
t h e  P o u r t a l l s  T e r r a c e  ( i d e n t i t y  o f  t h i s  s p e c i m e n  n o t  c o n f i r m e d )  an d  
C h i t t e n d e n  and Moore (1977 )  l i s t e d  t h i s  s p e c i e s  a s  o c c u r r i n g  a t  t h e  110 
m e t e r  b a t h y m e t r i c  c o n t o u r  o f f  L o u i s i a n a  and  N o r t h e r n  T e x a s  ( s p e c i m e n s  n o t  
exam ined  i n  t h e  p r e s e n t  s t u d y ) .  The d e e p e s t  o c c u r r e n c e  f o r  t h i s  s p e c i e s  i s  
f o r  a s i n g l e  s p e c im en  c o l l e c t e d  a t  183 m.
S i n c e  mos t  s p e c i m e n s  c o l l e c t e d  o n  t h e  ope n  s h e l f  a r e  l a r g e r  
I n d i v i d u a l s ,  i t  i s  p o s s i b l e  t h a t  t h i s  s p e c i e s  u n d e r g o e s  a n  o n t o g e n e t i c  
movement f rom s h a l l o w ,  e s t u a r l n e  and  s a l t m a r s h  e n v i r o n m e n t s ,  f i r s t  t o  more 
ope n  embaym ents ,  and  f i n a l l y  t o  s u i t a b l e  s u b s t r a t e s  on t h e  n e a r b y  open  s h e l f  
(Topp and  H of f  1972) .
The g e n e r a l  o c c u r r e n c e  o f  p i a g l u s a  c o r r e s p o n d s  w i t h  t h e  d i s t r i b u t i o n  
o f  s o f t  mud and  sandy  b o t t o m s  i n  p r o t e c t e d  embaymenta a n d  e s t u a r i e s .  A 
p r e f e r e n c e  f o r  p r o t e c t e d  w a t e r s  w i t h  muddy s u b s t r a t e s  i s  r e f l e c t e d  i n  t h e  
a l m o s t  u n i v e r s a l  o c c u r r e n c e  o f  £ .  p l a g i u s a  i n  s p e c i e s  l i s t s  o f  comnauni t y  
s t u d i e s  c o n d u c t e d  i n  t h e s e  h a b i t a t s  a n d  t h e  s p o r a d i c  o c c u r r e n c e  a n d  g e n e r a l  
s c a r c i t y  o f  t h i s  s p e c i e s  i n  s h a l l o w  w a t e r  h a b i t a t s  i n  h i g h  e n e r g y  ( c o a r s e  
s a n d )  s u r f z o n e  a r e a s  (Modde and  Ross 1 9 8 1 ) ,
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Ecology
C o n s i d e r a b l e  I n f o r m a t i o n  i s  a v a i l a b l e  on v a r i o u s  a s p e c t s  o f  t h e  l i f e  
h i s t o r y  o f  fi. n l a ^ l u s a . Most e a r l i e r  c i t a t i o n s  r e g a r d i n g  g e o g r a p h i c  and 
b a t h y m e t r i c  d i s t r i b u t i o n s  a r e  l i s t e d  i n  t h e  sy n o n y m ie s  p r o v i d e d  I n  J o r d a n  
and Goss (1689)  and Topp and  H of f  ( 1 9 7 2 ) .  Topp a n d  H o f f  ( 1972) p r o v i d e  a 
d e t a i l e d  d i s c u s s i o n  o f  t h e  g e n e r a l  e c o l o g y  o f  S. p l a g i u s a  and  t h e  r e a d e r  i s  
r e f e r r e d  to  t h a t  s t u d y  f o r  f u r t h e r  i n f o r m a t i o n .  The f o l l o w i n g  b r i e f  
d i s c u s s i o n  I s  b a s e d  on i n f o r m a t i o n  g a t h e r e d  from s p e c i m e n s  e x a m i n e d  in  the  
p r e s e n t  s t u d y .  A d d i t i o n a l  i n f o r m a t i o n  p r o v i d e d  i n  p u b l i s h e d  s t u d i e s  l i s t e d  
above w i l l  s e r v e  t o  d i r e c t  t h e  r e a d e r  t o  m a jo r  c o n t r i b u t i o n s  on t h e  e c o lo g y  
o f  £- p l a e l u a a  p u b l i s h e d  s i n c e  Topp a n d  H o f f  ( 1 9 7 2 ) .
Symnhurus p l a g l u s a  i s  a m e d i u m - s i z e d  t o n g u e f i s h  a t t a i n i n g  maximum 
l e n g t h s  o f  a p p r o x i m a t e l y  171 mm SL ( t h i s  s t u d y ) .  M os t  a d u l t s  m e a s u r e d  in  
t h i s  s t u d y  r a n g e d  from 120-150  on SL, F i s h  l a r g e r  t h a n  t h i s  were  g e n e r a l l y  
r a r e  i n  the  c o l l e c t i o n s .  Moe and M a r t i n  (1965)  r e p o r t e d  a s p e c i m e n  
m e a s u r in g  174 mm TL and Topp and H o f f  (1972 )  r e p o r t e d  a s i z e  r a n g e  o f  109- 
166 ram SL f o r  t h e  14 i n d i v i d u a l s  c o l l e c t e d  i n  t h e i r  s t u d y .  The f o l l o w i n g  
s t u d i e s  p r o v i d e  i n f o r m a t i o n  on r e l a t i v e  a b u n d a n c e ,  s e a s o n a l i t y  a n d  l e n g t h -  
f r e q u e n c y  r e l a t i o n s h i p s  f o r  t h i s  s p e c i e s  (Alabama - S w in g l e  1971;  S o u th  
C a r o l l n a - S h e a l y  e t  a l , ( 1 974 ;  F l o r i d a - O g r e n  and B r a s h e r  1977;  N a u g h to n  and 
Saloman 1978; N o r t h e r n  G u l f  o f  H e x ic o - M e C a f f r e y  1 9 8 1 ) .
Svmphurus p l a g l u s a  a p p a r e n t l y  f e e d s  c l o s e  t o  t h e  s u b s t r a t e  a s  most  
s t u d i e s  l i s t  b e n t h i c  p r e y  I tems  and  s a n d  g r a i n s  i n  f o o d  h a b i t  s t u d i e s .  
S t l c k n e y  (1976)  r e p o r t e d  t h a t  i n  G e o r g i a  e s t u a r i e s  t h i s  s p e c i e s  f e e d s  
p r i m a r i l y  on b e n t h i c  m o l l u s k s  and c r u s t a c e a n s .  Topp and  H o f f  (1972 )  found
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t h a t  t h e  s i x  i n d i v i d u a l s  which t h e y  examined  had  f e d  on a v a r i e t y  o f  b e n t h i c  
p r e y ,  I n c l u d i n g  c r a b  and o t h e r  c r u s t a c e a n  r e m a i n s ,  p o l y c h a e t e s ,  amphipods ,  
curaaceans and  b r a c h l o p o d s .  O t h e r  food h a b i t  i n f o r m a t i o n  i s  a v a i l a b l e  i n  
Reid (1954)  and S p r i n g e r  and t foodburn ( I 9 6 0 ) ,
Olney  and G r a n t  (1976)  p r o v i d e  a d e s c r i p t i o n  o f  e a r l y  l i f e  h i s t o r y  
s t a g e s  f rom C hesapeake  Bay.
G e og ra ph ic  V a r i a t i o n
G l n s b u r g  (1951)  p r o v i d e d  i n f o r m a t i o n  on g e o g r a p h i c  v a r i a t i o n  i n  
m e r i s t l c s  f o r  £ .  p l a g l u s a , He found  t h a t  t h i s  s p e c i e s  was c o m p a r a t i v e l y  
homogeneous w i t h  r e s p e c t  t o  m e r i s t l c  v a r i a t i o n .  He a n a l y z e d  v a r i a t i o n  in  
d o r s a l  and  a n a l  c o u n t s  f o r  f i s h e s  s e g r e g a t e d  i n t o  t h r e e  m a jo r  g e o g r a p h i c  
r e g i o n s  and found t h a t  t h e r e  were o n l y  s l i g h t  d i f f e r e n c e s  i n  S.. p l a e l u s a  
c o l l e c t e d  from t h e  t h r e e  r e g i o n s ,  Svmphurus p i a g i u s a  from t h e  n o r t h e r n  p a r t  
o f  t h e  G u l f  o f  Mexico a v e r a g e d  t h e  h i g h e s t  c o u n t s ,  t h o s e  from Key West to  
Tampa, i n c l u s i v e ,  t h e  l o w e s t ,  and  t h e  p o p u l a t i o n  on th e  A t l a n t i c  c o a s t  was 
I n t e r m e d i a t e  be tw een  the  o t h e r  two.
M a t e r i a l  Examined
Measured and Coun ted 30 Spec im ens ,  3 L o t s .
VIMS 1315;  2 6 ( 6 4 . 7 - 1 4 3 ) ;  James  R i v e r ,  VA; 9M; 22 IV 71, VIMS 1598; 3(156-  
171);  3 4 ° 2 6 ’P 76°17'W; 35M; 22 IV 71, UF 35425;  ( 1 2 4 ) ;  2 4 ° 4 0 ’N 81°53 'W;
10M; 20 V 78,
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C o u n te d  109 S pe c im e ns ,  32 L o t s .
ANSF 101977; ( 1 3 2 ) ;  H a t c h e t t  Bay, E l e u t h e r a  I s l a n d ,  Bahamas;  6 - 1 3  I I  60.
ANSF 111567; 3 ( 1 2 0 - 1 2 6 ) ;  3 ml .  o f f s h o r e  G r e a t  Bahama Bank, E l e u t h e r a  I s l a n d ,  
Bahamas; 9M; 20 IV-3 V 60 .  FDNR 5197;  ( 1 3 8 ) ;  2 6 ° 2 4 ' n 82°06 'W ;  07 IV 67.
FDNR 10772;  ( 1 4 7 ) ;  6 . 5  mi.  HNE S o u t h  S hoa l  L i g h t ,  Key W est ,  FL; 15M; 06 IV 
78. FDNR UNCAT MOTE 3 1 0 .9 3 ;  2 (108  1 2 3 ) ;  24°48 'N  B2°13'W; 24H; 19 XI 80.
IMS 553;  8 ( 1 1 3 - 1 4 4 ) ;  M o r ro s ,  MX; 14M; 16 I I  51. IMS 554;  1 0 ( 1 1 3 - 1 4 4 ) ;  30 
mi.  NV Campeche, MX; 16M; 6 - 7  I I  51. IMS 555;  6 ( 1 2 5 - 1 4 7 ) ;  W Campeche,  MX; 
26K; 27-29  V I I  51. TCUC 4 6 1 . 3 ;  2 ( 9 5 . 4 - 1 0 7 ) ;  G a l v e s t o n ,  TX; 28 VII  75. TCWC 
5 2 8 . 1 ;  2 ( 5 3 . 9 - 7 6 . 4 ) ;  G a l v e s t o n ,  TX; 1M; 31 VII  75. TCWC 5 4 7 . 4 ;  5 ( 7 2 . 6 - 1 0 2 ) ;  
2 9 ° 1 5 ' 15"N 9 4 ° 5 5 ’0 6 nW; IK; 29 VII  75 .  TCWC 4 1 6 0 .1 0 ;  ( 9 2 . 8 ) ;  2 9 ° 2 3 'N  
9 4 ° 2 9 ’W; 15M; 27 X 73. UF 35435;  ( 1 2 4 ) ;  2 4 ° 4 3 .5 'H  8 2°09 'W ;  20M; 20 V 78. 
UMML 1781;  2 ( 1 3 3 - 1 5 0 ) ;  20O0 5 F36’ N 91°13 'W; 22M; 08 X I I  52. UMML 5217;
( 1 1 0 ) ;  3 nil. N Sm ith  S hoa l  L i g h t ,  Key West ,  FL; 16M; 01 VI 59 .  UMML 20825;  
6 ( 1 1 1 - 1 4 3 ) ;  5 mi.  NW Sm ith  S h o a l  L i g h t ,  Key West , FL; 6M; X I 1 - I  6 3 - 6 4 .  UMML 
31721;  ( 1 1 6 ) ;  24°50 'N 8 0 ° 3 7 . 5 - 3 5 . 5 'W; 39M; 26 I I  69 .  UMML UNCAT TABL 67- 
283;  ( 1 2 8 ) ;  7 m i . S B ea r  Cut  B r i d g e ,  Key B l s c a y n e , FL. USNM 158222;  3 (109-  
13 0 ) ;  D o l p h i n  I s l a n d ,  M is s ;  16M; 0 6 V  54, USNM 187151;  ( 1 2 5 ) ;  D e la w a re  
R i v e r ,  DE; 1 9 5 1 -52 .  USNM 1871B0; 2 ( 4 4 - 4 6 ) ;  White C r e e k ,  I n d i a n  R i v e r ,  DE;
03 IX 57. USNM 2651B1; ( 1 3 1 ) ;  2 0 °5 4 'N  73t>33'W; 183M; 26 V 6 5 .  USNM 274481;  
4 ( 1 1 4 - 1 2 9 ) ;  - 2 4 ° 3 0 , N; 12M; 17 I I I  4 7 .  USNM 274482; 3 ( 1 2 1 - 1 4 1 ) ;  ^ 2 4 ° 3 0 'N ;
12M; 17 I I I  4 7 ,  USNM UNCAT SB 5320;  ( 1 5 1 ) ;  28°13 .5 'M  80O21'W; 21M; 14 XI 
63. VIMS UNCAT 82-02 ST70; 7 ( 1 0 2 - 1 0 6 ) ;  3 4 ° 3 9 ’N 76°37 'W; 14M; 16 I I I  82 .
VIMS UNCAT 82 -02  ST71; 8 ( 9 9 . 7 - 1 2 6 ) ;  3 4 ° 3 5 'N  76°35JW; 17M; 16 H I  82 .  VIMS 
UNCAT 82-02  S T 7 2 ; 5 ( 1 0 7 - 1 2 0 ) ;  34°34 'N  76°33 'W; 14M; 16 I I I  82 .  VIMS UNCAT
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82-02  STBS; { 1 4 7 ) ;  35°13 'N  75°25 'W; 21M; 17 I I I  8 2 .  VIMS UNCAT; 2 2 ( 4 7 . 7 -  
1 0 7 ) ;  C a l c a s i e u  L a k e ,  LA; 1982 .  VIMS UNCAT ALBIV S T 6 6 ; 2 ( 1 0 8 - 1 1 1 ) ,  VIMS 
UNCAT ALBIV ST 86;  ( 1 3 3 ) .
O t h e r  M a t e r i a l  240 S p e c im e n s ,  62 L o t s .
AMNH 11899;  ( 5 3 . 2 ) ;  Cape L o o k o u t ,  NC, ANSP 8684;  ( 1 1 4 ) ;  M i s s i s s i p p i  Sound,  
LA, ANSP 94304;  ( 2 2 . 2 ) ;  M a rq u e s a s  Key,  FL; 1M; 18 I I I  54.  ANSP 144732 ;  
2 ( 7 3 . 1 - 7 5 . 3 ) ;  P o r t  I s a b e l  S h i p  C h a n n e l ,  TX; 16 IV 4 8 .  ANSP 144935;  2 ( 4 8 . 8 -  
6 1 . 0 ) ;  P o r t  I s a b e l  Ship C h a n n e l ,  TX; 30 XI 47. ANSP 144937;  ( 8 1 ) ;  P o r t  
I s a b e l  Ship C h a n n e l ,  TX; 26 I I I  48 .  FMNH 383 2 0 -2 3 ;  4 ( 2 7 . 3 - 4 2 , 7 ) ;  C h a r l e s t o n  
H a r b o r ,  SC; 09 VI 39.  FMNH 55920;  ( 1 2 4 ) ;  unknown l o c a l i t y .  FMNH 88735;  
4 ( 1 0 4 - 1 2 4 ) ;  30°Q9'N 8B°4 l 'W; 16M; 22 VI 63 .  CCRL V 7 6 :151 1 1 ;  4 ( 2 6 . 3 - 3 0 . 4 ) ;  1 
ml .  E Ocean S p r i n g s ,  M i s s . ;  1M; 09 VI 50 ,  MCZ 5 8 6 5 3 ;  5 ( 1 1 9 - 1 3 3 ) ;  EASTWARD 
STA 19811.  TCWC 4 6 1 . 3 ;  8 ( 4 2 . 2 - 5 3 . 3 ) ;  G a l v e s t o n ,  TX; 28 VII  75.  TCWC 5 2 8 .1 ;  
7 ( 4 3 , 4 - 5 1 . 0 ) ;  G a l v e s t o n ,  TX; 1M; 31 V I I  75, ALA UNCAT (Removed From UAB 
2 3 8 5 . 0 7 ) ;  4 ( 6 0 . 5 - 8 7 . 6 ) ;  M o b i l e  Bay, AL. UF 10295;  5 ( 1 4 2 - 1 4 9 ) ;  9 m l .  W Boca 
Grande  Sea Buoy, CMX, FL; 15M; 22 -23  VI 60 .  UF 26740 ;  ( 1 3 5 ) ;  2 4 ° 4 5 ’N 
82O07'W; 20 V 70. UF 35471;  (1 5 1 ) ;  2 9 ° 5 8 . 4 ’N 8 1 ° 1 7 . 1 ’W; 14M; 15 V 8 1 .  UF 
35486;  2 9 ° 5 8 . 1 FN 8 1 ° 1 G . 9 FW; 14M. UF 38895 ;  ( 1 2 1 ) ;  C o re  C r e e k ,  N N ew port  
R i v e r ,  NC; 16 IV 73, UMML 2916;  ( 1 3 0 ) ;  Be tween J a c k s o n v i  1 U , F L - B r u n s w i c k , 
GA; 68M; J a n .  56 .  UMML 5193;  ( 1 0 8 ) ;  2 4 ° 4 5 - 5 0 'N  8 2 ° 1 0 - 3 0 'W ;  J u l y ,  56 ,  UMML 
5723;  (1 6 3 ) ;  o f f  Boca G rande .  FL; 12M; 24 V 59. UMML 6204;  4 ( 5 6 . 7 - 9 9 . 5 ) ;
Coot  Bay C a n a l ,  FL; 13 IV 5 9 .  UMML 10541 ;  3 ( 1 5 6 - 1 5 7 ) ;  3 5 ° 0 0 'N  7 5 ° 3 0 ’W; 46M; 
17 VI 57. UMML 10543 ;  ( 1 6 1 ) ;  34°56 'N  7 5 ° 3 2 ’W; 55M; 17 VI 57 .  UMML 10578;  
( 1 5 8 ) ;  3 4 °5 9 ‘N 75°20 'W ;  64M; 17 VI 57 .  UMML 11198 ;  ( 1 4 1 ) ;  2 9 ° 2 6 ’N 8 4 ° 5 4 ‘W;
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18M; 25 VII 58.  UMML 14210;  ( 1 4 6 ) ;  B I sc ayne  Bay, FL; 28 V 63 .  UMML LRR 
17B8; ( 3 7 . 5 ) ;  Vero Beach ,  FL; December, 1950. UMML UNCAT TABL 67-289 ;  
( 9 6 , 5 ) .  UMML UNCAT S&12B8; ( 1 6 4 ) ;  3 4 ° 4 1 ’N 76°50 'W; 11M; 20 IX 59 UMML 
UNCAT SB3464; 1 8 ( 1 1 8 - 1 5 2 ) ;  30°31 'N 8 1 ° 2 2 ’V; 13M; 05 10 61.  UMML UNCAT 
SB3972; ( 1 3 5 ) ;  28°56 'N  91°27 'W; 6M; 11 IV 62. UMML UNCAT SB4636; 3 (109-  
143) ;  2 4 ° 5 0 . 5 ' N 82°12 'V ;  26M; 14 XII 62.  USNM 59056;  5 ( 3 4 - 4 7 . 2 ) ;  Long 
I s l a n d  Sound.  CT; 24M; 17 IX 1892. USNM 73260;  ( 5 0 . 2 ) ;  37°54 'N ;  11M; 13 I I  
1902,  USNM 265180; 2 ( 2 0 . 0 - 3 8 . 7 ) ;  2 . 8  ml .  S Lower Matecumbe Key, FL; 1M; 09 
IX 61,  USNM UNCAT OR.5809; ( 1 6 1 ) ;  28°19 'N  B0°34'W; 13M; 01 XII  65. VIMS 
1314;  3 ( 7 6 - 1 2 2 ) ;  York R i v e r ,  VA; 3 X I I  51. VIMS 3852;  (1 1 8 ) ;  T i d e p o o l ,  
Dauph in  I s l a n d ,  AL; 26 V I I I  74. VIMS 7315;  1 6 ( 5 2 . 9 - 8 3 , 4 ) ;  P i n e l l a s  County,  
GMX, FL; 1M; 04 VI 77. VIMS UNCAT; 2 0 ( 1 5 - 3 0 ) ;  Wassaw Sound,  CA; 15 IX 80. 
VIMS UNCAT; 7 ( 1 5 - 3 0 ) ;  Vassaw Sound,  GA; 12 IX 80.  VIMS UNCAT; 20 (<  25);  
Wassaw Sound,  GA; 15 X 80 .  VIMS UNCAT; 3(< 2 0 ) ;  Wassaw Sound,  GA; 12 XII 
80.  VIMS UNCAT 82-02 ST72; 3 ( 1 0 0 - 1 2 4 ) ;  34°34 'N  76°33'W; 14M; 16 I I I  82. 
VIMS UNCAT 82-02  ST45; (1 5 8 ) ;  33°43 'N  7 8 ° H ‘W; 17M; 14 I I I  82.  VIMS UNCAT
82-02  ST84; ( 1 4 7 ) ;  3 5 °0 5 'N  7 5 ° 5 7 ’W; 12M; 17 I I I  82.  VIMS UNCAT 83-02  ST8Q; 
( 1 3 7 ) ;  3 5 ° Q l ' N 76°05'W; 119M; 22 I I I  83.  VIMS UNCAT 83 08 ST23; 6(77 148);  
3 4 ° 5 8 fN 76°04 'W; 10M; 15 IX 83. VIMS UNCAT 83-OB ST30; ( 1 3 3 ) ;  34°35 'N  
76°34'W; 11M; 16 IX 83.  VIMS UNCAT 83-08  ST54; (1 2 0 ) ;  33°48 'N  78°02'W; 12M; 
16 IX 83. VIMS UNCAT 83-08  ST55; ( 1 0 7 ) ;  33°51 'N  7B°06'W; 13M; 18 IX S3.
VIMS UNCAT 83 -08  ST93; ( 1 5 8 ) ;  35°30 'N 75°13 'U ;  33M; 21 IX 83,  VIMS UNCAT
83-08 ST96; 2 ( 1 1 7 - 1 2 6 ) ;  35°45 'N  75°22'W; 12M; 21 IX 83. VIMS UNCAT 84-02 
ST50; ( 1 3 2 ) ;  34°35 'N  7 7 ° 0 0 ’V; 15M; 06 I I I  8 4 . VIMS UNCAT 84-02  ST61; 3(124-  
137) ;  3 4 ° 5 7 ' N 76°08 'U ;  11M; 07 I I I  84. VIMS UNCAT 84-02  ST62; 8 ( 1 0 6 - 1 4 8 ) ;
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3 5 ° 0 0 ' N 76°03 'W ;  12H; 07 I I I  84 .  VIMS UNCAT 84 -02  ST63;  9 ( 1 2 7 - 1 5 1 ) ;  
7 5°5 6 'U ;  13M; 07 111 84.  VIMS UNCAT 84 -02  ST64 ; 1 4 ( 1 1 6 - 1 4 9 ) ;  3 5 ° 0 7 'N
7 5 ° 5 1 'U ;  14M; 07 I I I  84.  VIMS UNCAT 84-02  ST67; 1 3 ( 9 8 - 1 6 2 ) ;  3 5 ° 1 2 'N
75°38'W; 12M; 08 111 84.
5°04 N
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Svmphurus u r o s p i l u s  G i n s b u r g  1951 
( F i g .  48B)
S p o t t a l l  T o n g u e f i s h
Symphurus u r o s p i l u s
G ln a b u rg  1951:  193; O r i g i n a l  d e s c r i p t i o n ;  S a v a n n a h ,  GA; H o l o t y p e  USNM 
155225.
S p r i n g e r  and  B u l l i s  1956: 65;  L i s t e d ,  G u l f  o f  Mexico .
B r i g g s  1958; 298;  L i s t e d ,  F l o r i d a ,
B u l l l s  and Thompson 1965: 35;  L i s t e d ,  NE FL a n d  FL Keys.
Moe a n d  M a r t i n  1965:  149; L i s t e d ,  Tampa Bay, FL, 
f l eaum ar lags  1968:  fl; L i s t e d ,  S t ,  P e t e r s b u r g ,  FL,
S t r u h s a k e r  1969:  298 ,  App. B; L i s t e d ,  5E U n i t e d  S t a t e s .
Topp and  H o f f  1972: 90;  L i s t e d ,  SW FL.
V e r g a r a  R od r iguez  1976:  6; L i s t e d ,  Cuba.
S tudy  M a t e r i a l : 122 s p e c i m e n s ,  2 6 . 2 - 1 6 6  mro SL, 115 x - r a y e d ;  55
m e a s u r e d .
Di a gn o s i s
The c o m b i n a t i o n  o f  11 c a u d a l  r a y s ,  a 1 - 4 - 3  ID p a t t e r n ,  w e l l - d e v e l o p e d  
p u p i l l a r y  ope rcu lum  and  p r e s e n c e  o f  a s i n g l e ,  l a r g e ,  o c e l l u s  on  t h e  c a u d a l  
f i n  d i s t i n g u i s h  S. u r o s o l l u s  from a l l  o t h e r  S y m p h u r u s . O t h e r  New World
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s p e c i e s  w i t h  s p a t t e d  f i n s  d i f f e r  i n  c a u d a l  r a y  c o u n t  (S.. a t r a r a e n t a t u s . 
e a s t e r n  P a c i f i c ,  12 c a u d a l  r a y s ;  £ .  d iomedeanus  and g .  o m m a s p l l u s . w e s t e r n  
A t l a n t i c ,  10 c a u d a l  r a y s )  and e i t h e r  l a c k  a c a u d a l  s p o t  a l t o g e t h e r ,  or  i f  a 
c a u d a l  s p o t  i s  p r e s e n t  ( o c c a s i o n a l l y  In  j>. d io m e d e a n u s ) . t h e r e  a r e  s p o t s  
p r e s e n t  a l s o  on th e  d o r s a l  and a n a l  f i n s .
E x c l u d i n g  c a u d a l  r a y  c o u n t s ,  t h e r e  i s  a lm o s t  c o m p l e t e  o v e r l a p  i n  
m e r i s t i c s  b e tw e e n  u r o s p i l u s  and two s y m p a t r i e  ( b u t  n o t  s y n t o p i c )  w e s t e r n  
N or th  A t l a n t i c  s p e c i e s ,  S.. o l a p i u s a  and  £ ,  c i v l t a t l u m . In a d d i t i o n  to 
d i f f e r e n c e s  i n  c a u d a l  r a y  c o u n t s  (11 v s .  10 i n  g .  o l a e l u s a ) . t h e r e  a r e  
o b v i o u s  d i f f e r e n c e s  In p i g m e n t a t i o n  p a t t e r n s  o f  £ .  u r o s p i l u s  ( w i t h  a s i n g l e  
s p o t  on the  c a u d a l  f i n  and no p igm en t  s p o t  on the  o p e rc u lu m )  and S, o l a p i u s a  
( c a u d a l  s p o t  a b s e n t  and o p e r c u l a r  s p o t  u s u a l l y  p r e s e n t ) .  A d d i t i o n a l l y ,  S. 
u r o s p i l u s  h a s  a w e l l  d e v e lo p e d  p u p i l l a r y  ope rc u lu m  ( a b s e n t  In  £ ,  p 1a g1us a 1. 
The re  I s  p a r t i a l  o v e r l a p  In c o u n t s  be tw e en  S. u r o s o l l u s  and £ .  c i v l t a t l u m  
b u t  t h e  two s p a d e s  a r e  q u i t e  d i s t i n c t i v e .  I n  £ ,  u r o s o l l u s  t h e r e  i s  a w e l l  
d e v e l o p e d  c a u d a l  s p o t  and p u p i l l a r y  op e rc u lu m  ( b o t h  a b s e n t  i n  £ .  
c l v i t a t i u m ) . A l s o ,  g .  u r o s p i l u s  h a s  11 c a u d a l  r a y s  (12 i n  g .  c i v l t a t l u m ) . 
and  low e r  m e r i s t i c s  w i t h  u s u a l l y  45-47  v e r t e b r a e  ( 4 7 -4 9  i n  S. c i v l t a t l u m ) .
83 -91  ( v s .  8 6 -9 3 )  d o r s a l  r a y s  and  64-74 ( v s .  70 -78)  a n a l  r a y s .
D e s c r i p t i o n
Svmphurus u r o s p i l u s  I s  a m ed iu m -s iz e d  t o n g u e f i s h  a t t a i n i n g  maximum 
a d u l t  l e n g t h s  o f  a p p r o x i m a t e l y  166mm SL. The u s u a l  ID p a t t e r n  I s  1 - 4 - 3 ,  
l e s s  f r e q u e n t l y ,  1 - 4 - 2  and 1 - 5 -3  (T a b le  9 ) .  Caudal  r a y s  u s u a l l y  11, on ly  
r a r e l y  o t h e r w i s e  (T a b le  1 0 ) .  D o r s a l  r a y s  83 -91 ( u s u a l l y  85 -89)  (T a b le  11) ,
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A na l  r a y s  6 4 - 7 4  ( u s u a l l y  60 -72 )  (T a b le  1 2 ) ,  V e r t e b r a e  4 4 - 4 8  ( u s u a l l y  4 5 - 4 6 )  
( T a b l e  1 3 ) .  H y p u r a l s  4 .  S c a l e s  l a r g e ,  s t r o n g l y  c t e n o i d  on b o t h  a i d e s .  
L o n g i t u d i n a l  s c a l e  rows 67-82  ( u s u a l l y  7 0 - 8 0 )  ( T a b l e  1 4 ) .  S c a l e  rows on 
h e a d  p o s t e r i o r  t o  l o w e r  o r b i t  1 2 -1 7  ( u s u a l l y  15 -16 )  ( T a b l e  1 5 ) .  L a t e r a l  
s c a l e  rows 2 9 - 4 0 ,  u s u a l l y  31-35  ( T a b le  1 6 ) .  P r o p o r t i o n a l  m e a s u r e m e n t s  
a p p e a r  In  T a b l e s  71 -72 .
Body d e e p  ( d e p t h  2 8 . 0 - 3 6 . 0 *  SL) ; maximum d e p t h  i n  a n t e r i o r  o n e - t h i r d  o f  
body.  Head w ide  ( 2 2 .4 - 3 0 ,8 %  S L ) ; s n o u t  r e l a t i v e l y  s h o r t ,  r o u n d e d  ( 1 3 . 8 -  
25.5% ML), c o v e r e d  w i t h  s m a l l  c t e n o i d  s c a l e s .  Dermal  p a p i l l a e  w e l l  
d e v e l o p e d  on b l i n d  s i d e  o f  s n o u t ,  c h i n  and  d o r s a l  p o r t i o n  o f  t h e  h e a d  n e a r  
b a s e  o f  d o r s a l  f i n ;  i n  l a r g e r  s p e c i m e n s ,  d e r m a l  p a p i l l a e  e x t e n d  o n t o  o c u l a r  
s i d e  o f  s n o u t .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  a b o u t  m i d d l e  o f  
l o w e r  e y e .  Lower l i p  on o c u l a r  s i d e  b e a r s  a  d i s t i n c t ,  f l e s h y  r i d g e  a s h o r t  
d i s t a n c e  b e f o r e  p o s t e r i o r  m a r g in .  Eyes r e l a t i v e l y  l a r g e  ( 1 0 . 2 - 1 7 . 0 %  H L ) ; 
u s u a l l y  e q u a l  i n  p o s i t i o n ,  a l t h o u g h  o c c a s i o n a l l y  u p p e r  e y e  s l i g h t l y  a n t e r i o r  
t o  l o w e r .  Eyes  w i t h o u t  s c a l e s ;  u s u a l l y  w i t h  o n l y  1 -2  s m a l l ,  c t e n o i d  s c a l e s  
i n  n a r r o w  I n t e r o r b i t a l  s p a c e .  P u p i l l a r y  o p e r c u l u m  w e l l - d e v e l o p e d . D o r s a l  
f i n  o r i g i n  u s u a l l y  a t  a  v e r t i c a l  e q u a l  t o  f r o n t  o f  u p p e r  e y e ;  o c c a s i o n a l l y  
a n t e r i o r  t o  e y e  o r  s o m e t im e s  r e a c h i n g  o n l y  t h e  m i d - p o i n t  o f  u p p e r  e y e .
S c a l e s  u s u a l l y  a b s e n t  on d o r s a l  and  a n a l  f i n s ;  o c c a s i o n a l l y  w i t h  1 o r  2 
s c a l e s  a t  f l n - r a y  b a s e s  i n  l a r g e r  s p e c i m e n s .
T e e t h  w e l l  d e v e l o p e d  on b l i n d  s i d e  J a w s .  Lower j a w  on o c u l a r  s i d e  
u s u a l l y  w i t h  a s i n g l e ,  m o s t l y  i n c o m p l e t e  row o f  s l e n d e r  t e e t h ;  u p p e r  j a w  on 
o c u l a r  s i d e  u s u a l l y  l a c k i n g  t e e t h  a l t o g e t h e r ,  o r  p o s s e s s i n g  a  s m a l l  number  
o f  s l e n d e r  t e e t h  a n t e r i o r  t o  a n t e r i o r  n o s t r i l .
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T a b l e  71 .  Summary o f  p r o p o r t i o n a l  m e a s u r e m e n t s  f o r  S v m p h u r u s  u r o s p l l u s .
M e a s u r e m e n t s ,  e x c e p t  S t a n d a r d  L e n g th  (mm), a r e  e x p r e s s e d  i n  t h o u s a n d t h s  
o f  S t a n d a r d  L e n g th .
i a r a t t e r S Range MEAN £2
SL 55 3 7 , 1 - 1 6 6 , 0 1 1 6 . 8 2 3 . 5 0
BD 55 285-366 336 .6 14 .97
PDL 54 19-52 3 3 . 9 7 .4 7
PAL 54 166-240 195,  1 1 4 .8 6
DBL 55 941-9B1 9 6 5 . 6 8 . 1 3
ABL 55 730-874 8 0 1 . 8 2 3 , 6 3
PL 54 50-87 6 7 . 8 8 . 5 8
PA 54 35-73 5 2 .3 8 . 0 6
CFL 55 80-139 1 1 7 . 5 1 0 . 0 4
HL 54 155-213 1 8 0 . 6 1 0 .0 8
HU 54 2 2 4 - 3 0 8 2 6 7 , 2 16 .9 3
POL 54 76-131 1 1 1 . 2 1 1 ,6 3
SNL 53 25-44 3 5 , 5 4 .4 0
UJL 54 31-51 3 9 . 8 4 .10
ED 53 18-36 2 2 . 6 2 .7 1
CD 53 35-70 51 .0 7 .44
UHL 55 131-212 1 8 1 .6 1 3 .6 3
LHL 54 79-115 1 0 0 . 0 8 . 1 5
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T a b le  72. Summary o f  m orphom et r ic  m easu rem en ts  f o r  Symphurus u r o s p i l u s
M e a s u r e m e n t s , 
L e n g t h ,
e x c e p t h e a d  Length  (mm), e x p r e s s e d  In  t h o u s a n d t h s  o f
C h a r a c t e r H Range MEAN £12
hw/ hl 59 1. 1 -L .7 1.5 0.12
POL 59 939-773 617 ,7 56. 17
SNL 53 138-255 196 .0 20 .83
UJL 59 188-261 220,6 17 .37
ED 53 102-170 126 .0 12 ,93
PDL 55 108-285 188,9 38. 19
CD 53 158-391 280.1 9 2 .6 0
UOP 55 135-268 219 .9 26. 78
LOP 55 250-927 331 .9 36 .8 0
UHL 59 698-1175 1009,2 67. 52
LHL 55 917-725 559. 1 51 .69
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P i g m e n t a t i o n
Eyed s u r f a c e  u s u a l l y  da rk  brown w i t h  9-11 { u s u a l l y  6 - 1 0 )  w e l l -  
d e v e l o p e d ,  c o m p l e t e ,  s h a r p l y - c o n t r a s t i n g  da rk  brown c r o s s b a n d s .  Bands n o t  
c o n t i n u e d  o n to  d o r s a l  and ana l  f i n s .  The f i r s t  band  c r o s s e s  Im m e d ia te ly  
b e h i n d  e y e s  and t h e  second  c r o s s e s  the  fo rw ard  p a r t  o f  t h e  o p e rc u lu m .
U s u a l l y  t h e  d a r k e s t  bands  a r e  the  t h i r d  and f o u r t h  which a r e  p l a c e d  on t h e  
body  J u s t  p o s t e r i o r  to  t h e  operculum. Bands v a r i a b l e  i n  number a l o n g  t r u n k .  
The l a s t  band  s i t u a t e d  a s h o r t  d i s t a n c e  from c a u d a l  r e g i o n .  O c c a s i o n a l l y  
bands  s c a r c e l y  e v i d e n t  a g a i n s t  g e n e r a l  d a rk  b a c k g ro u n d .  I n d i v i d u a l s  from 
sandy  h a b i t a t s  o c c a s i o n a l l y  have a l i g h t e r ,  a l m o s t  w h i t i s h  b a c k g ro u n d  c o l o r .  
Operculum no t  p igmented  o t h e r  t h a n  g e n e r a l  b a c k g ro u n d  c o l o r .  I n n e r  
op e rc u lu m  and is thm us  n o t  p igmented .  S l i g h t  m ous ta c he  on  o c u l a r  s i d e  u p p e r  
l i p ;  lower  l i p  f r e q u e n t l y  s p o t t e d  b u t  w i t h o u t  d e f i n i t e  m o u s t a c h e .  B l i n d  
s i d e  c l e a r ,  creamy w h i t e .  Pe r i toneum  unp igm en ted .
D i s t a l  h a l f  o f  c a u d a l  f i n  w i t h  a s i n g l e ,  w e l l  - d e v e l o p e d  s p o t .  Caudal  
s p o t  c l e a r l y  e v i d e n t  even  in  s m a l l e s t  {26,2mm SL) spe c im en  e x a m in ed .  T h i s  
s p o t  g e n e r a l l y  c i r c u l a r  i n  o u t l i n e  and s u r r o u n d e d  by a c l e a r ,  w h i t i s h  a r e a .  
P r o x im a l  h a l f  o f  ca u d a l  o c c a s i o n a l l y  w i t h  a s m a l l  p igm en t  b l o t c h  o f  v a r i a b l e  
i n t e n s i t y .  Extreme t i p s  o f  ca u d a l  r a y s  u s u a l l y  u n p l g m e n te d  o r  o c c a s i o n a l l y  
w i t h  f a i n t ,  l i g h t  brown p i g m e n t a t i o n .  No d e f i n e d  p i g m e n t a t i o n  p a t t e r n s  i n  
d o r s a l  and  a n a l  f i n s .  D o r s a l  and a n a l  r a y s  and membranes h i g h l i g h t e d  w i t h  
d a r k  brown p igm en t  which i s  d a r k e s t  i n  r e g i o n s  o f  c r o s s b a n d s .  D i s t a l  t i p s  
o f  d o r s a l  and  a n a l  r ays  u n p ig m e n te d .
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Geog r a p h i c  D i s t r i b u t i o n  ( F i g .  2 6 , )
Svmphurus u r o s p i l u s  i s  a w a r m - t e m p e r a t e  s p e c i e s  w i t h  a f a i r l y  
r e s t r i c t e d  d i s t r i b u t i o n  i n  t h e  w e s t e r n  N o r th  A t l a n t i c .  A lo n g  t h e  A t l a n t i c  
c o a s t  o f  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s ,  i t  o c c u r s  p r i m a r i l y  f rom  N o r t h  
C a r o l i n a ,  s o u t h  o f  Cape H a t t e r a s  t o  s o u t h e r n  F l o r i d a ,  I n  t h e  G u l f  o f  
Mexico,  i t  h a s  b e e n  t a k e n  a t  t h e  s o u t h e r n  t i p  o f  F l o r i d a ,  i n c l u d i n g  t h e  
F l o r i d a  Keys r e g i o n  a n d  T o r t u g a s ,  and i s  common i n  t h e  e a s t e r n  G u l f  a l o n g  
t h e  w e s t  F l o r i d a  s h e l f  a t  l e a s t  a s  f a r  n o r t h  and  w e s t  a s  A p a l a c h e e  Bay. I t  
h a s  n o t  b e e n  r e p o r t e d  f r o m  s h e l f  a r e a s  o f  t h e  c e n t r a l  and  w e s t e r n  G u l f  o f  
Mexico,  e x c e p t  f o r  two l o t s  c o l l e c t e d  o f f  G a l v e s t o n ,  T e x a s .  I t  i s  
a p p a r e n t l y  common in  t h e  Campeche Bank r e g i o n  o f  t h e  Y u c a t a n  P e n i n s u l a .
The re  i s  a s i n g l e  c i t a t i o n  from Cuba ( V e r g a r a  R o d r i g u e z  1 9 7 6 ) ,
s ia fc  and  S e x u a l  M a t u r i t y
The l a r g e s t  s p e c i m e n  (166 mra SL) e xa m ined  i n  t h i s  s t u d y  was a  m a le .
The l a r g e s t  f e m a le  was somewhat  s m a l l e r ,  m e a s u r i n g  o n l y  149 mm SL, B a se d  on 
t h e  r e p r o d u c t i v e  s t a t e  o f  f e m a l e s ,  i t  a p p e a r s  t h a t  s e x u a l  m a t u r i t y  o c c u r s  
a ro u n d  100 mm SL, No f e m a l e s  ( w i t h  a s i n g l e  e x c e p t i o n )  l e s s  t h a n  100 mm SL 
were g r a v i d .  S i x  f e m a l e s  b e tw e e n  9 1 , 9 - 9 9 . 9  mm SL h a d  o v a r i e s  w h i c h  were  
e l o n g a t i n g  b u t  t h e y  d i d  n o t  c o n t a i n  r i p e  ova ,  Two o f  t h e  s m a l l e s t  f e m a l e s  
( 3 7 , 1 - 4 1 . 3  mm SL) showed no s i g n  o f  g o n a d  e l o n g a t i o n .  The s m a l l e s t  g r a v i d  
f em a le  was SB .8 mm SL, b u t  t h i s  was a p p a r e n t l y  a n  u n u s u a l  s p e c i m e n ,  a s  m os t  
g r a v i d  f e m a l e s  were b e t w e e n  101-149 mm SL, Topp and  H o f f  (19  72) n o t e d  t h a t  
sp e c im e n s  c a u g h t  In S e p t e m b e r  o f f  t h e  West  F l o r i d a  s h e l f  h a d  r i p e  and 
r i p e n i n g  g o n a d s ,  and  a  s p e c i m e n  c o l l e c t e d  i n  l a t e  A u g u s t  had d e v e l o p i n g  ova .
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T h e i r  s m a l l e s t  s p e c i m e n  (27 mm SL) was  c o l l e c t e d  In  November,  f u r t h e r  
s u g g e s t i n g  a l a t e  summer■e a r l y  f a l l  spaw n ing  p e r i o d ,
Ecology
The g e n e r a l  o c c u r r e n c e  o f  S. u r o s o l l u s  c o r r e s p o n d s  w i t h  t h e  
d i s t r i b u t i o n  o f  l i v e  b o t t o m  h a b i t a t s  a l o n g  t h e  s o u t h e a s t  c o a s t  o f  t h e  U n i t e d  
S t a t e s  and  t h e  Y u c a t a n  P e n i n s u l a  o f  Mexico  ( F i g .  2 6 ) .  A l t h o u g h  t h i s  s p e c i e s  
h a s  b e e n  t a k e n  a t  d e p t h s  r a n g i n g  from 5-322 m ( T a b l e  7 3 ) ,  i t s  c e n t e r  o f  
a b u n d a n c e  o c c u r s  p r i m a r i l y  i n  t h e  r e l a t i v e l y  n a r r o w  d e p t h  z o n e  be tw e en  11-40 
m e t e r s .  I t  i s  n o t  known t o  o c c u r  i n  e s t u a r i n e  a r e a s ,  and  t h e  two s m a l l e s t  
s p e c i m e n s  ( 2 6 . 2  and  2 7 . 0  mm SL. r e s p e c t i v e l y )  e x a m i n e d  i n  t h i s  s t u d y  were 
c o l l e c t e d  on  t h e  s h e l f  a t  d e p t h s  o c c u p i e d  by a d u l t  f i s h e s .
L i t t l e  i s  known r e g a r d i n g  t h e  l i f e  h i s t o r y  o f  t h i s  s p e c i e s .  From t h e i r  
s m a l l  s a m p l e ,  Topp a n d  H o f f  (1972)  n o t e d  t h a t  on t h e  wes t  F l o r i d a  s h e l f ,  
s p e c i m e n s  o f  £ ,  u r o s p i l u s  were c o l l e c t e d  a t  b o t t o m  t e m p e r a t u r e s  o f  16 .4 -  
3 0 . 0°C and  b o t t o m  s a l i n i t i e s  o f  3 2 . 8 -  3 6 , 2 ° / o o . They  a l s o  n o t e d  t h a t  t h r e e  
s p e c i m e n s  e x a m i n e d  f o r  fo o d  i t e m s  h a d  f e d  on c r u s t a c e a n s  a n d  a  g a s t r o p o d .
T a b l e  73. Summary o f  b a t h y m e t r i c  d i s t r i b u t i o n  ( i n  m e t e r s )  f o r  112 spec im ens  
o f  £ .  u r o s o l l u s .
DEPTH 5 -1 0  1 1 - 2 0  2 1 - 3 0  31 -40  >41
N 11 31 49 17 4
% 10 28 44 15 4
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G e o g r a p h i c  v a r i a t i o n
R e s u l t s  o f  sp e c im e n s  a n a l y z e d  f o r  g e o g r a p h i c  v a r i a t i o n  I n  s e l e c t e d  
m e r i s t i c s  a p p e a r  In  T a b le  74 . S pe c im e ns  from t h e  s o u t h e a s t e r n  c o a s t  o f  t h e  
U n i t e d  S t a t e s  a n d  w e s t e r n  G u l f  o f  M ex ico  had s i m i l a r  c o u n t s  f o r  d o r s a l  and 
a n a l  f i n  r a y s  a n d  v e r t e b r a e .  T h e s e  c o u n t s  w e re  c o n s i s t e n t l y  h i g h e r  t h a n  
c o r r e s p o n d i n g  c o u n t s  o b s e r v e d  i n  e a s t e r n  G u l f  o f  Mexico  s p e c i m e n s .
T a b l e  74.  Summary o f  g e o g r a p h i c  v a r i a t i o n  i n  m e r i s t i c  c o u n t s  f o r  S.
u r o s p i l u s . A b b r e v i a t i o n s -  SEUS- s o u t h e a s t e r n  U n i t e d  S t a t e s ;  EGMX- 
e a s t e r n  G u l f  o f  Mexico;  WCMX-western G u l f  o f  M ex ico  I n c l u d i n g  Y u c a t a n  
s h e l f  r e g i o n .
CHARACTER H AREA WEW
DORSAL RAYS 20 SEUS 86 . 6 8 4 - 9 0 1 .3 5
70 EGMX 8 5 . 0 82-88 1 24
26 WGMX 87 . 3 84-89 1. 25
ANAL RAYS 20 SEUS 7 0 .4 67 -72 1 .1 4
70 EGMX 6 9 . 0 64 -71 1 .2 7
26 WGMX 7 1 .0 6 8 - 7 4 1. 37
VERTEBRAE 20 SEUS 45 . 8 4 5 - 4 7 0 . 52
70 EGMX 45 . 2 4 4 - 4 6 0 .  51
26 WGMX 46.  3 4 5 - 4 8 0 . 6 0
I 'M
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M a t e r i a l  Examined
Measured  and Coun ted  55 S pe c im e ns ,  30 L o t s ,
A t l a n t i c  C oa s t
USNM 155225; H o lo ty p e  (1 3 6 ) ;  Savannah ,  GA; 32°01 'N  e 0 ° l l ’ 3 0 Mtf; 22M; 3 I I  
40 .  GMBL 74 -11 ;  (142) ;  3 2 ° 0 2 ’N 79°25 'W; No D ep th ;  14 V I I I  74, GMBL 74-183;  
(1 3 7 ) ;  32°4 l  ’N 7 9 ° 3 8 ’W; 11H; 25 K 74. GMBL 7 5 -1 5 4 ;  ( 1 2 5 ) ;  2 3 ° 3 0 ‘ - 2 9 ° 1 2 'N 
8 0 ° 5 1 - 55 ’ W; 17M; 12 IX 75, GMBL 76-266;  ( 9 8 . 9 ) ;  32°57 'N  7 9 ° 0 9 ’W; 14M; 6 IX
76. GMBL 7 6 -273 ;  (124) ;  3 1 ° 0 7 ‘N 80°56 'W; 15M; 13 IX 76, MCZ 5B651; 2(125-  
1 4 1 ) ;  3 0 ° 5 0 . 4 - 5 1 . 8 'N 8 0 ° 5 5 . 5 - 5 6 . 3'W; 20M; 17 -22  I I I  71.  MCZ 58652;  (132);  
3 0 ° 4 2 ’N B1°04'W; 14M; 17 I I I  81.  TU 14789;  2 ( 1 4 2 - 1 6 6 ) ;  2 9 ° 0 3 ’N 79°59 'W. 
322M; 13 VI 56 .  UF 13238; ( 1 4 6 ) ;  32°86 'N  7 9 ° 0 3 'U ;  42M; 1 XI 56. UF 28318; 
( 1 4 1 ) ;  3 3 ° 2 8 ' N 78°07 'U;  26M; 22 VI 78. USNM 267315;  5 ( 1 2 9 - 1 4 6 ) ;  30°37 'N  
8 0 ° 5 9 ‘W; 28M; 26 V I I I  65.
E a s t e r n  G u l f  o f  Mexico
USNM 73262; P a r a t y p e  (4 2 ) ;  P e p p e r F l s h  Key, F t ;  2 9 ° 3 2 ’N 83D5 8 ’ 30,hW; 19M; 7 XI 
01. FDNR 800;  ( 8 8 . 8 ) ;  2 4 ° 4 l 'N  8 2 ° 3 5 'U ;  26M; 26 V I I I  58 .  FDNR 1595;  (114);  
2 4 ° 4 2 ’N 82°16 'U ;  29M; XI 59. FDNR 2144;  ( 1 0 4 ) ;  Ntf M a rq u e sa s  Key, FL; 18M; 1 
V 62 .  FDNR 9857;  (132) ;  18 mi.  NU Sm i th  S h o a l  L i g h t ,  FL; 23M; 7 XI 77.
FDNR 10155; ( 9 0 . 4 ) ;  S ml, U Boca G ra n d e ,  FL; 15M; 30 XI 77. GCRL V76-14878;  
( 1 4 4 ) ;  16 ml.  o f f  P e r d id o  Bay, FL; 22H; 14 IX 75, UF 35443;  ( 1 4 2 ) ;
2 5 ° 1 7 .5 PN B2°32'W; 33M; 21 V 78. USNM 73259 ;  ( 4 1 . 3 ) ;  2 9 ° 3 9 p 30"N
8 3 ° 5 3 ' 10,PW; 28M; 7 XI 01. USNM 158315;  2 ( 1 4 1 - 1 4 9 ) ;  2 5 ° 5 0 'N  8 2 ° 3 0 PW; 28M; 8
IV 54.  UVF 2323;  8 ( 1 0 1 -1 2 6 ) ;  24°45 'N  82°33 'W ;  31M; 11 XII  76, UVJF 2356;
3 9 8
( 1 1 1 ) ; 2 4 ° 4 7 ‘N 82°39'W; 33M; 11 XII  76.  UWF 2406;  ( 1 1 1 ) ;  24°48 'N  820 3 2 ’W; 
31H; 12 XII  76.
W e s te rn  Gu l f  o f  Mexico
TCWC 33 0 3 .1 ;  2 ( 9 6 . 7 - 9 9 . 7 ) ;  28°3 6 -1 4 'N  9 5 ° 1 2 - 0 7 'U ;  37M; 3-4 XII  60. TCWC 
3307 .1 ;  ( 9 4 , 3 ) ;  2 8 ° 2 0 ’N 95°08 'W; 36M; 1 XII 78.
Mexico Yuc a t a n  S h e l f
IMS 359; 3 ( 1 0 4 - 1 0 5 ) ;  F o r t a  H o r r o s , Mexico;  14K; 16 I I  51. IMS 560; 9(103-  
112 ) ;  W o f  Campeche, Mexico;  27K, 27-29  V I I  S I .  UF 30363;  ( 1 4 1 ) ;  20°54 'N 
91°30'W; 34M; 29 V I I I  80.
Coun ted  67 Spec im ens ,  22 L o t s .
A t l a n t i c  C o a s t
UMML 2914; ( 1 2 8 ) ;  Between J a c k s o n v i l l e ,  FL. and  Brunswick ,  GA; 64M; J a n .  56 
USNM 156068;  ( 5 6 . 7 ) ;  2B02 1 '  30"N 78°49'W; 18M; 7 XII  62.
E a s t e r n  Gu l f  o f  Mexico
FDNR 2460; ( 1 4 1 ) ;  60 mi. W o f  Tarpon  S p r i n g s ,  FL; 20 VI 64.  FDNR 4448; 
2 ( 1 0 9 - 1 3 3 ) ;  26°24 'N  B2°2B'W; 18M; 3 IX 65. FDNR 4B80; 2 ( 1 1 5 - 1 2 2 ) ;  27°37 'N 
83°07'W; IBM; 1 XII  66. FDNR 4995;  ( 1 3 2 ) ;  26°24 'N  82°28'W; IBM; 14 I I  66. 
FDNR 5059; 4 (1 3 5 -  157);  2 6 ° 2 4 ’N 82°28 'W; 18M; 21 VII  66.  FDNR 10206; (12B) ; 
20 ml. N New Grounds Shoa l  L i g h t ,  FL; 31M; 2 XII  77, FDNR 10231;  (112 ) ;  14 
m l .  NE P u l a s k i  Shoa l  L i g h t .  FL; 31M; 2 -3  XII  77.  FDNR 10771; 2 ( 1 2 8 -1 3 3 ) ;  
6 . 5  ml. NNE Sm ith  Shoa l  L i g h t ,  FL; 15M; 8 V 78. FDNR 10932;  (102 ) ;  Cedar
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K e ys ,  FL; 9H; 0 VI 78. FDNR 11533;  ( 1 1 5 ) ;  2 9 ° 0 7 ‘N 80°44'W; 18M; 20 IX 73. 
FDNR 12849;  ( 1 4 6 ) ;  3 0 °4 0 'N  80°47 'W; 20M. FDNR 14632;  ( 5 3 . 0 ) ;  2 6 °2 4 ‘N 
82°28 'W ;  18M; 21 VII  66 ,  FDNR 14670;  ( 1 0 9 ) ;  2 6 °2 4 'N  8 2 °2 8 ’W; 18M; 21 VII 
66 .  FDNR UNCAT MOTE 3 1 0 .1 1 1 ;  2 ( 2 7 , 0 - 4 6 , 8 ) ;  2 5 ° 1 7 ’N 8 2 °0 9 ‘W; 23H; 12 I I  62. 
UF 21903;  1 0 ( 9 1 . 9 - 1 0 1 ) ;  2 5 ° 4 l ' N  81°40 'W ;  5M; 1 XI 75. UF 43331;  ( 9 7 . 9 ) ;  
2 4 ° 5 l ' N  8 2 ° 2 3 ’W; 4 V 61.  UMML 1787;  ( 1 1 2 ) ;  45 mi.  NU Key West , FL; 26M; 15 
VI 53 .  UMML 3083;  1 3 ( 1 0 0 - 1 2 7 ) ;  2 4 ° 4 5 ’N 8 2 ° 2 0 ’W; 24M; 2 6 V  57, UMML 4699; 
3 ( 1 1 3 - 1 1 9 ) ;  2 4 ° 4 5 'N  8 2 ° 2 0 'U ;  18M; 10-12  I I I  58.
Mexico  Y u c a t a n  Sf re l f
FMNH 45430 ;  9 ( 1 1 5 - 1 3 7 ) ;  2 0 ° 0 5 'N  9 1 ° 1 3 ’W; 22M; 8 XII  52.
Other Material 6 S p e c im e n s ,  3 L o t s .
FDNR 6544 ;  ( 2 5 . 0 ) ;  2 7 ° 3 7 'N  8 3 ° 0 7 ,W; 18M; 2 XI 67. UF 44364;  4 ( 1 2 4 -1 4 0 ) ;  
3 0 ° 4 3 'N  B 0 ° 3 0 ’W; 30M; 11 VI 85.  UMML 20824;  2 ( 1 0 5 - 1 1 9 ) ;  5 ml. NV Smith 
S h o a l  L i g h t ,  Key West ,  FL; D e c . - J a n .  6 3 - 6 4 ,
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CHAPTER 6 .7  
W e s t e r n  A t l a n t i c  S h a l l o w - w a t e r  T o n g u e f i s h e s  
With  a 1 - 6 - 3  ID P a t t e r n  and 12 Caudal  Rays
In  t h e  w e s t e r n  A t l a n t i c ,  t h e  s p e c i e s  o f  s h a l l o w - v a t e r , 12 c a u d a l - r a y e d  
t o n g u e f i s h e s  p o s s e s s i n g  a 1 -6 -3  ID p a t t e r n  r a n g e  from N o r th  C a r o l i n a  to  
Uruguay,  These  t o n g u e f i s h e s  a r e  q u i t e  common and l o c a l l y  abu n d a n t  in  beach  
s e i n e  and t r a w l i n g  s t u d i e s  c o n d u c t e d  t h r o u g h o u t  much o f  t h i s  g e o g r a p h i c  
range .  C o n s i d e r a b l e  n o m e n c l a t o r i s l  and  t axonom ic  u n c e r t a i n t y  h a s  been  
a s s o c i a t e d  w i t h  t h e s e  w e s t e r n  A t l a n t i c  t o n g u e f i s h e s .  Most o f  t h e  c o n f u s i o n  
in  n o m e n c l a t u r e  i s  c e n t e r e d  a r o u n d  t h e  s h a l l o w - w a t e r  s p e c i e s  c o l l e c t e d  in  
the  C a r i b b e a n  Sea a n d  a l o n g  the  c o a s t s  o f  C e n t r a l  and S o u th  Am er ica ,  The 
c o n f u s i o n  h a s  r e s u l t e d  p a r t l y  f rom t h e  vague  d e s c r i p t i o n s  o f  t h e  e a r l i e s t  
a u t h o r s  who p r o v i d e d  l i t t l e  o r  no d i a g n o s t i c  i n f o r m a t i o n  i n  t h e i r  
d e s c r i p t i v e  a c c o u n t s .  A l so  c o n t r i b u t i n g  t o  t h e  c o n f u s i o n  was the  f a c t  t h a t  
t h e s e  a u t h o r s  d i d  n o t  d e p o s i t  t y p e  spe c im ens  p r e v e n t i n g  c o m p a r a t i v e  s t u d i e s  
by o t h e r  i c h t h y o l o g i s t s .
H i s t o r i c a l l y ,  a t  l e a s t  10 d i f f e r e n t  c o m b i n a t i o n s  o f  names have been  
a p p l i e d  t o  t h e  w e s t e r n  A t l a n t i c ,  s h a l l o w - w a t e r  s p e c i e s  p o s s e s s i n g  12 c auda l  
r a y s ,  The m os t  c o n s i s t e n t  t r e a t m e n t ,  l a s t i n g  n e a r l y  90 y e a r s ,  has  been  t o  
r e c o g n i z e  o n l y  one w i d e s p r e a d ,  p o l y t y p i c  s p e c i e s  o f  s h a l l o w - w a t e r ,  12 
c a u d a l - r a y e d  t o n g u e f i s h .  T h i s  p r a c t i c e  b e g a n  w i t h  Kaup i n  1858 and has  
c o n t i n u e d  u n t i l  t h e  p r e s e n t  s t u d y ,  a l t h o u g h  some a u t h o r s ,  f o r  example
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Menezes and  Benvegnu ( 1 9 7 6 ) ,  have  q u e s t i o n e d  t h e  a c c u r a c y  o f  r e c o g n i z i n g  
o n l y  one s p e c i e s  among a l l  o f  t h e  spe c im ens  c o l l e c t e d .  I n  t h e s e  most  r e c e n t  
s t u d i e s ,  a u t h o r s  have  f a i l e d  t o  r e c o g n i z e  t h e  p r e s e n c e  o f  m u l t i p l e  a y m p a t r i e  
s p e c i e s  among t h e i r  m a t e r i a l ,  i n s t e a d ,  t h e y  have  c o n s i d e r e d  t h e r e  t o  be o n l y  
a s i n g l e ,  w i d e s p r e a d ,  p o l y t y p i c  s p e c i e s  o f  s h a l l o w - w a t e r ,  12 c a u d a l - r a y e d  
w e s t e r n  A t l a n t i c  t o n g u e f i s h e s .
I n  t h e  p r e s e n t  s t u d y ,  f i v e  s p e c i e s  ( m o s t ly  s y m p a t r i c ,  b u t  n o t  
c o m p l e t e l y  s y n t o p i c )  o f  s h a l l o w - w a t e r ,  12 c a u d a l - r a y e d  t o n g u e f i s h e s  a r e  
r e c o g n i z e d  ( s e e  b e l o w ) , E x a m in a t i o n  o f  a p p r o x i m a t e l y  800 spe c im en s  o f  
s h a l l o w - w a t e r ,  1 2 - c a u d a l  r a y e d  Symphurus from N or th  C a r o l i n a  and t h e  
C a r i b b e a n  s o u th w a rd  t o  Uruguay r e v e a l s  t h a t  n o t  one w i d e s p r e a d ,  p o ly typ ic :  
s p e c i e s  r a n g e s  from t h e  C a r i b b e a n  t o  s o u t h e r n  B r a z i l  and Uruguay,  b u t  
i n s t e a d ,  e v i d e n c e  i s  p r e s e n t e d  which i n d i c a t e s  t h a t  f o u r  m o r p h o l o g i c a l l y  
s i m i l a r  s p e c i e s  s h o u l d  be r e c o g n i z e d .  Two o f  t h e s e  s p e c i e s ,  fi. n l a e u s i a  
( S c h n e i d e r ,  i n  B loch  and S c h n e i d e r  1801)  and  t a s s e l l o t u s  (Quoy and
Gaimard 1824) ,  have  p r e v i o u s l y  been  d e s c r i b e d ,  Two a d d i t i o n a l  s p e c i e s  
( u n d e s c r i b e d  s p e c i e s  D and  E) a r e  d e s c r i b e d  be low,  The f i f t h  s p e c i e s  In  
t h i s  group (S.. c i v l t a t l u m ) i s  c o m p l e t e l y  a l l o p a t r l c  from the  o t h e r s  and 
o c c u p i e s  mud s u b s t r a t e s  a l o n g  the  n e a r s h o r e  c o n t i n e n t a l  s h e l v e s  o f  the  
e a s t e r n  and  G u l f  c o a s t s  o f  t h e  U n i t e d  S t a t e s .
L i s t e d  below i s  a d i s c u s s i o n  o f  t h e  n o m e n c l a t o r i a l  h i s t o r y  o f  the  
s h a l l o w - w a t e r ,  12 c a u d a l - r a y e d  t o n g u e f i s h e s  o f  the  w e s t e r n  A t l a n t i c .
Because  o f  t h e i r  common o c c u r r e n c e ,  t h e s e  s p e c i e s  a r e  i n c l u d e d  i n  a lm os t  
e v e r y  s t u d y  on s h a l l o w - w a t e r  f i s h e s  o f  t h e  C a r ib b e a n  and C e n t r a l  America.  
T h e r e f o r e ,  r e f e r e n c e s  t o  t h e s e  s p e c i e s  a r e  b o t h  numerous and  b e g i n  w i t h  the
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o l d e s t  l i t e r a t u r e  d e a l i n g  w i t h  f i s h e s  o f  t h i s  r e g i o n .  S ince  l i t t l e  
d e s c r i p t i v e  o r  e c o l o g i c a l  i n f o r m a t i o n  was p ro v id e d  i n  most  o f  the  o r i g i n a l  
a c c o u n t s  o f  t h e s e  t o n g u e f i s h e s ,  I t  was o f t e n  i m p o s s i b l e  when r e v i e w in g  t h e  
l i t e r a t u r e  t o  a c c u r a t e l y  d e t e r m i n e  which s p e c i e s  t h e  a u t h o r  may have 
s t u d i e d .  For  e x a m p l e ,  i n  s t u d i e s  d e a l i n g  w i th  t o n g u e f i s h e s  o c c u r r i n g  In  the  
C a r i b b e a n  and  a l o n g  the  c o a s t s  o f  C e n t r a l  and South America,  t h e  p o s s i b i l i t y  
e x i s t s  o f  any  c o m b i n a t i o n  o f  f o u r  s p e c i e s  b e i n g  c o n s i d e r e d  i n  the  a c c o u n t s .  
S i n c e  m os t  o f  t h e s e  s t u d i e s  c o n s i d e r e d  n e a r s h o r e  f i s h e s ,  most  o f  the 
l i t e r a t u r e  d e a l i n g  w i t h  sp e c im e n s  from th e s e  r e g i o n s  i s  d i s c u s s e d  u n d e r  the  
a c c o u n t  o f  o l a e u s l a . Only t h o s e  s t u d i e s  t h a t  s p e c i f i c a l l y  d e a l t  w i t h  
s p e c i e s  o t h e r  t h a n  n l a e u s i a  a r e  i n c l u d e d  in  the  synonymies  o f  the 
r e m a i n i n g  s p e c i e s  o f  s h a l l o w - w a t e r , 12 c a u d a l - r a y e d  t o n g u e f i s h e s .  Most 
s o u t h e r n  S o u th  A m e r i c an  r e f e r e n c e s  t o  t o n g u e f i s h e s  b e l o n g i n g  t o  t h i s  g ro u p  
r e f e r  t o  t e s s e l l a t u s  and a r e  I n c l u d e d  in  the synonymy o f  t h a t  s p e c i e s .
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Svmphurus  p l a g u s l a  ( S c h n e i d e r ,  I n  B lo ch  a n d  S c h n e i d e r  1 8 0 1 )
( F i g .  4 9 B )
F l a g u s i a
Browne 1756;  J a m a i c a ;  n o n - b i n o m i a l ;  S u p p r e s s e d  u n d e r  t h e  P l e n a r y  Powers  fo r  
n o m e n c l a t o r l a 1 p u r p o s e s  In  D i r e c t i o n  32 ( s i g n e d ,  26 November 1955;  
p u b l i s h e d  17 Hay 1956)  O p i n i n i o n  89 ( see  Hemming and  Noakes 1 9 5 8 ; 9 ) ,
P l e u r o n e c t e s  p l p g u s ^ a
Browne 1789:  445;  J a m a i c a ;  n o n - h i n a m i a l ; S u p p r e s s e d  u n d e r  t h e  P l e n a r y  Powers 
f o r  n o m e n e l a t o r l a l  p u r p o s e s  In  D i r e c t i o n  32 ( s i g n e d ,  26 November 1955; 
p u b l i s h e d  17 Hay 1956)  O p i n i n i o n  89 ( see  Hemming and  Noakes 1 9 5 8 : 9 ) ,
S c h n e i d e r ,  i n  Bloch  and  S c h n e i d e r  IBG1: 162; ( a f t e r  Browne);  No o r i g i n a l  
m a t e r i a l  e xa m ined ,  b a s e d  s t r i c t l y  on the  d e s c r i p t i o n  p r o v i d e d  by 
B rowne„
C u v ie r  1817: 224;  L i s t e d ,
C u v ie r  1829:  344;  L i s t e d .
Achirua a m a t a
Lacepede  1803:  659,  663;  Vague d e s c r i p t i o n  o f  a t o n g u e f i s h  d o n a t e d  t o  France 
by  H o l l a n d  b u t  o f  u n c e r t a i n  g e o g r a p h i c  o r i g i n .
C u v ie r  1829: 344; L i s t e d ,
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A p h o r l s t l p  o r n a t a
Kaup 1856:  107;  New c o m b i n a t i o n ;  Synonymized w i t h  F l a g u a l a  t e a s e l l a t a  Quoy 
and  Gaimard  1824.
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G u n th e r  1862: 490;  Synonymy, m e r i s t i c s ;  Synonymized w i t h  F l a t u s  l a  t e s s e l l a t a  
Quoy and  Galmard 1824.
Goode and Bean 1885b:  196; S u b s t i t u t e  name f o r  P l e u r o n e c t e s  p l a p L u s a  
L i n n a e u s  1766.
J o r d a n  1885; 395; P o s s i b l e  synonymy o f  A. o t n a t a  Lacepede  1803 w i t h
P l e u r o n e c t e s  p l a g l u s a  L in n a eu s  1766; A c h o r i s t l a  o r n a t a  Lacepede  1803 
from J a m a i c a  d i s t i n c t  f rom A- f a s c l a t a  ( - P l a e u s i a  f a s c l a t a ) Holbrook in 
DeKay 1842.
A p h o r l s t l a  f a s c l a t a  ( n o t  o f  DeKay)
Goode and Bean 1895:  458;  F i g u r e d ,  l i s t e d  i n  key;  J a m a i c a .
A p h o r l s t l a  p l a g l u s a
J o r d a n  1866a:  31;  Cuba; E q u a l s  A, o r n a t a  o f  Poey.
J o r d a n  1886b:  603;  West I n d i e s ;  Equa ls  A* o r n a t a  o f  Poey,
Svmphurus p l f lgus l q
J o r d a n  and Goss 1889: 100; Synonymy, n o m e n c l a t u r e  r e v i e w ;  D i s t r i b u t i o n ,
c o m p a r i s o n  w i t h  S.  p l a p l u s a : Synonymized w i t h  F l a t u s  l a  t e a s e l l a t a  Q u o y  
and  Galmard 1824.
J o r d a n  a n d  Evermann 1890:  2709;  Synonymy, c o u n t s ,  m e a s u r e m e n t s ,  d e s c r i p t I o n  
E s s e n t i a l l y  d i s c u s s i o n  o f  J o r d a n  and  Goss ;  D i s t r i b u t i o n  West  I n d i e s  t o  
B r a z i l ;  Cuba t o  R io  de J a n e i r o .
M enezes  a n d  Benvegnu  197&: 142; Recommended r e - e x a m i n a t i o n  o f  G i n s b u r g ' s
d i a g n o s e s  o f  two s u b s p e c i e s ;  D e s c r i p t i o n ,  l i f e  h i s t o r y  i n f o r m a t i o n  arul 
d i s t r i b u t i o n  i n  B r a z i l .
Svm phurus  p l a g u s l a  p l a g u s l a
G i n s b u r g  1951 :  199 ( I n  p a r t ) ;  Synonymlzed  w i th  F l a g u s l a  t e s s e l l a t a  Quoy and  
G a lm a r d  1 824 ;  D e s c r i p t i o n  and d i a g n o s e s  o f  two new s u b s p e c i e s ;  I n c l u d e d  
f o u r  s p e c i e s  i n  m a t e r i a l  s t u d i e d ,
C a l d w e l l  1966 :  84;  L i s t e d ,  o f f s h o r e  l o c a t i o n s  n e a r  J a m a i c a .
C a r v a l h o  e t  a l  1968:  22 ( I n  p a r t ) ;  B r i e f  d e s c r i p t i o n ,  l i s t e d  i n  k e y ;  B r a z i l  
P a l a c l o  1974:  87 ( I n  p a r t ) ;  L i s t e d  f rom  Colombia.
Remarks
The  e a r l i e s t  d e s c r i p t i o n  o f  a w e s t e r n  A t l a n t i c ,  s h a l l o w - w a t e r  , 12 
c a u d a l - r a y e d  t o n g u e f i s h  I s  f o r  a s p e c i m e n  c o l l e c t e d  i n  J a m a i c a  t h a t  Browne 
( 1 7 5 6 )  f i r s t  d e s c r i b e d  a s  P l a p u s l a  (1756 )  and l a t e r  (1789)  as  P l e u r o n e c t e s  
p l a g u s j a . He d e s c r i b e d  t h i s  s p e c i m e n  a s  a s m a l l  s i n i s t r a l  f l a t f i s h  w i t h  
d o r s a l ,  a n a l  a n d  c a u d a l  f i n s  u n i t e d  ( t a i l  e n d in g  i n  s h a r p  p o i n t ) ,  l a c k i n g  
p e c t o r a l  f i n s  a n d  l a t e r a l  l i n e s .  H i s  d e s c r i p t i o n  was c l e a r l y  t h a t  o f  a 
t o n g u e f i s h .  h o w e v e r ,  h e  p r o v i d e d  no f i g u r e  o r  u s e f u l  d i a g n o s t i c  c o u n t s  o r  
c h a r a c t e r s  t o  u n e q u i v o c a l l y  i d e n t i f y  h i s  spec im en .  B r o w n e ' s  names were
l a t e r  s u p p r e s s e d  u n d e r  the  p l e n a r y  powers  f o r  n o m e n c l a t o r i a l  p u r p o s e s  i n  
O p i n i o n  B9 o f  the  Commiss ion  f o r  Z o o l o g i c a l  N o m e n c la tu r e  ( s e e  Hemming and 
Noakes 1 9 5 8 : 9 ) .
I n  1801,  S c h n e i d e r  ( I n  Bloch and  S c h n e i d e r )  f i r s t  made Browne’s 
t o n g u e f i s h ,  P l e u r o n e c t e s  p l a gn s t a . a v a i l a b l e  a s  a b i n o m i a l ,  S c h n e i d e r ’s 
P l e u r o n e c t e s  p 1a g u a 1 a was b a s e d  e n t i r e l y  on t h e  d e s c r i p t i o n  o f  t h e  
t o n g u e f i s h  f rom  J a m a i c a  l i s t e d  i n  Browne 's  works  (1756;  1 7 8 9 ) ,  The 
d e s c r i p t i o n  i n  S c h n e i d e r  ( i n  Bloch  and  S c h n e i d e r  1801)  i s  i d e n t i c a l  t o  t h a t  
p r o v i d e d  by  Browne and  a d d i t i o n a l l y ,  a l l  I n d i c a t i o n s  a r e  t h a t  S c h n e i d e r  d i d  
n o t  d i r e c t l y  examine any spe c im ens  o f  t h i s  s p e c i e s ,  Dr.  Pa e p k e  o f  t h e  
B e r l i n  Huseum has In fo r m e d  me ( p e r s .  commun,) t h a t  no r e m a r k s  were  made in  
t h e  l e d g e r  i n d i c a t i n g  t h a t  spec im ens  were a v a i l a b l e  f o r  e x a m i n a t i o n  when 
S c h n e i d e r  w r o t e  t h e  d e s c r i p t i o n  o f  P l e u r o n e c t e s  o l a g u s i a . A d d i t i o n a l l y ,  Dr. 
Pa e p k e  a l s o  s t a t e d  t h a t  t h e r e  a re  no spec imens  o f  t h i s  s p e c i e s  i n  t h e  Bloch 
and  S c h n e i d e r  c o l l e c t i o n .  T h e r e f o r e ,  from a l l  a c c o u n t s ,  i t  a p p e a r s  t h a t  the  
d e s c r i p t i o n  o f  F l e u r p n e c t e s  o l a g u s l a  S c h n e i d e r ,  i n  B loch  a n d  S c h n e i d e r  1801 
was c o p i e d  d i r e c t l y  f rom Browne 's  work and t h a t  no t y p e  e x i s t s  f o r  t h i s  
s p e c i e s .  I n  o r d e r  t o  s t a b i l i z e  t h e  n o m e n c l a t u r e  f o r  t h i s  s p e c i e s ,  i t  seems 
a p p r o p r i a t e  t o  d e s i g n a t e  a n e o ty p e  f o r  t h i s  s p e c i e s  d e s p i t e  t h e  f a c t  t h a t  
t h e  o r i g i n a l  d e s c r i p t i o n  o f  P | e u r o n e c t e a  p l a n u s  l a  i s  q u i t e  v a g u e .  The 
r a t i o n a l e  f o r  c o n t i n u i n g  to  use  t h i s  name I s  a s  f o l l o w s .  T h i s  name 
r e p r e s e n t s  t h e  o l d e s t  b i n o m i a l  g e n e r a l l y  c o n s i d e r e d  t o  r e p r e s e n t  a s p e c i e s  
o f  t h i s  g roup  and t h i s  name h a s  a l s o  been  t h e  one mos t  c o n s i s t e n t l y  a p p l i e d  
f o r  any  s h a l l o w - w a t e r , 12 c a u d a l - r a y e d  t o n g u e f i s h .  S i n c e  t h e  o r i g i n a l  
d e s c r i p t i o n  i s  b a s e d  on a spec im en  from J a m a i c a ,  I t  seems a p p r o p r i a t e  t o
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s e l e c t  a  t o p o t y p e  specimen a s  the  n e o t y p e .  U n f o r t u n a t e l y ,  no spe c im ens  of  
S.. p l a n u s  l a  from Ja m a ic a  were a v a i l a b l e  d u r i n g  t h e  p r e s e n t  s t u d y .  A l l  o f  
t h e  t o n g u e f i s h e s  t h a t  I examined from J a m a i c a  were s p e c im e n s  o f  £,  
t e s s e l l a t u s  t h a t  were t r a w l e d  from r e l a t i v e l y  deep  w a t e r  s t a t i o n s ,  a t  d e p th s  
d e e p e r  t h a n  t h o s e  u s u a l l y  o c c u p i e d  by £ .  p l a g u s i a . T h e r e f o r e ,  d e s i g n a t i o n  
o f  a n e o t y p e  f o r  £ .  p l a g u s l e  w i l  1 have  to  a w a i t  t h e  p r o c u r e m e n t  o f  a 
s p e c im en  c o l l e c t e d  from J a m a ic a .
P l e u r o n e c t e s  pl f lgug la  S c h n e i d e r  i n  B loch was l i s t e d  i n  C u v i e r ' s  works 
(1817;  1829)  b u t  no a d d i t i o n a l  i n f o r m a t i o n  im prov ing  t h e  d e s c r i p t i o n  o f  t h i s  
s p e c i e s  was p r o v i d e d .
Many a u t h o r s  have  i n c l u d e d  in  t h e  synonymy o f  Svmphurus p l a n u s  l a  the  
s p e c im en  o f  A c h i ru a  o r n a t u s  r e f e r r e d  t o  by Lacepede  ( 1 8 0 3 : 6 6 3 ) .  The 
d e s c r i p t i o n  o f  t h i s  specimen  i s  v e r y  b r i e f  and d o e s  no t  i n c l u d e  a f i g u r e  o r  
l o c a l i t y  d a t a .  The on ly  i n f o r m a t i o n  Lacepede  p r o v i d e s  i s  t h a t  t h e  f i s h  was 
d o n a t e d  t o  France  by H o l land .  Lacepede p r o v i d e d  t h e  f a l l o w i n g  i n f o r m a t i o n  
on t h i s  s pe c im en :  d o r s a l  and a n a l  f i n s  j o i n e d ,  95 d o r s a l  r a y s ,  82 a n a l  r a y s ;
B o r  9 d a r k  t r a n s v e r s e  bands  and  a l a t e r a l  l i n e  on e a c h  s i d e .  N o t a b ly  
a b s e n t  i n  h i s  a c c o u n t  i s  t h e  c a u d a l  f i n  r ay  c o u n t  f o r  t h i s  spe c im en .  The 
l a t e r a l  l i n e  r e f e r r e d  to  i n  t h e  d e s c r i p t i o n  may r e f e r  t o  t h e  mid -body  
myomere s e p a r a t i o n  t h a t  i s  a p p a r e n t  on some t o n g u e f i s h  s p e c im e n s  ( e s p e c i a l l y  
t h o s e  t h a t  have  p a r t i a l l y  d e h y d r a t e d  a f t e r  p r e s e r v a t i o n ) .  Based on the  
c o u n t s  l i s t e d  by Lacepede ,  i t  i s  p o s s i b l e  t h a t  t h i s  s p e c im en  b e l o n g s  t o  S. 
p l a g u s i a  ( s e n s u  s t r i c t u )  , The d e s c r i p t i o n  o f  d a r k ,  t r a n s v e r s e  bands  and the  
m e r i s t i c s  l i s t e d  i n  t h e  d e s c r i p t i o n  o f  A c h l r u s  o r n a t a . c o u l d  a l s o  a p p ly  t o  a 
number o f  o t h e r  w e s t e r n  A t l a n t i c  t o n g u e f i s h e s .  Among s h a l l o w  w a t e r  s p e c i e s
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p o s s e s s i n g  tw e lve  cauda l  r a y s ,  t h i s  a c c o u n t  c o u l d  a p p l y  t o  a t  l e a s t  t h r e e  
s p e c i e s , new s p e c i e s  E, p l a g u s l a  ( S c h n e i d e r ,  i n  B l o c h  and S c h n e id e r  1801) 
and  £. t e s s e l l a t u s  (Quoy and Galmard 1824)  . Of t h e s e  t h r e e  s p e c i e s ,  the 
d e s c r i p t i o n  i s  more t y p i c a l  o f  £ , t e s s e l l a t u s . However ,  t h e  e x a c t  p lacemen t  
o f  A c h i ru a  o r n a t u s  Lacepede c a n  no t  b e  d e t e r m i n e d  b e c a u s e  o f  t h e  vague 
d e s c r i p t i o n  and t h e  unknown c a p t u r e  l o c a t i o n  f o r  t h e  s p e c i m e n  on which  t h i s  
name I s  b a s e d .  T h e r e f o r e ,  i n  t h i s  s t u d y ,  A c h l r u s  o r n a t a  Lacepede 1803 i s  
r e g a r d e d  a s  a noraen dubium.
In  1824. Quoy and Galmard d e s c r i b e d  F l a t u s  l a  t e s s e l l a t u s  from Rio de 
J a n e i r o  Bay, B r a z i l .  A l though  no f i g u r e  o f  t h i s  s p e c i m e n  was p r o v i d e d ,  the  
d e s c r i p t i v e  a c c o u n t  o f  m e r i s t i c s  and c o l o r  p a t t e r n  and  o t h e r  c h a r a c t e r s  
l e a v e  l i t t l e  d o u b t  as  t o  the  i d e n t i t y  o f  t h i s  s p e c im e n .  They d e s c r i b e d  the  
d o r s a l  F in  as  o r i g i n a t i n g  above  the e y e s  and b e i n g  f o r m e d  o f  99 r a y s ;  the  
a n a l  f i n  has  78 r a y s .  The c o l o r  Is  d e s c r i b e d  a s  brown w i t h  s m a l l  t r a n s v e r s e  
bands  o f  t h e  same c o l o r .  Ho t y p e  e x i s t s  f o r  t h i s  s p e c i e s ,  however ,  the  
o r i g i n a l  d e s c r i p t i o n  Is  r e a s o n a b l y  c o m p l e t e  t o  a l l o w  i d e n t i f i c a t i o n  o f  t h i s  
s p e c im e n .  U n f o r t u n a t e l y ,  most  a u t h o r s ,  b e g i n n i n g  w i t h  Kaup (1858)  and 
c o n t i n u i n g  to  G inshu rg  (1951)  r e g a r d e d  t h i s  s p e c i e s  a s  a J u n i o r  synonym of  
S. p l a g u s l a  ( S c h n e i d e r ,  in  B loch  and S c h n e i d e r  1801) .  I t  I s  u n l i k e l y  t h a t  
t h e  spec im en  d e s c r i b e d  by Quoy and Galmard  b e l o n g s  t o  £ ,  p l a p u s l a  ( s e n s u  
s t r I c t u ) because  t h e i r  t e a s e l l a t u s  s pe c im en  h a s  s l i g h t l y  h i g h e r  
m e r l s t l c s ,  d a r k e r  band ing  and t h e  o r i g i n  o f  t h e  d o r s a l  f i n  i s  d e s c r i b e d  as 
b e i n g  above  the  e y e s  and no t  i n  f r o n t  o f  the  e y e s  w h ic h  i s  the  more t y p i c a l  
c o n d i t i o n  i n  £ ,  p l a g u s l a .
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A second  t o n g u e f i s h  s p e c i e s  f rom B r a z i l ,  P l a E U s i a  b r a s l l l e n s l s . was 
d e s c r i b e d  by A g a s s i z  { i n  S p ix  and A g a s s i z  1 8 2 9 - 1 8 3 1 ) .  T h i s  s p e c i m e n  was 
f i g u r e d  and a good d e s c r i p t i o n  was p r o v i d e d .  The s p e c i m e n  h a s  98 d o r s a l  
r a y s ,  84 a n a l  r a y s  and  12 c a u d a l  r a y s .  I t  a g r e e s  I n  m e r i s t l c s  a n d  c o l o r  
p a t t e r n  w i t h  P l a g u s i a  t e s s e l l a t u s  and  i s  p l a c e d  In  t h e  synonymy o f  t h a t  
s p e c i e s .  The t y p e  o f  £1 .  b p a s l l l e n s l s  was t h o u g h t  t o  h a v e  b e e n  d e s t r o y e d  
d u r i n g  the  Second World War (W h i t e h e a d  and  Myers  1 9 7 1 ) ,  h o w e v e r ,  r e c e n t l y  
K o t t e l a t  (1984)  l i s t e d  t h e  b o l o t y p e  s p e c i m e n  (MHNN 691)  a s  s t i l l  b e i n g  i n  
e x i s t e n c e .  1 h a v e  n o t  exam ined  t h e  s p e c i m e n  y e t .
B e g in n in g  w i t h  Kaup ( 1 8 5 8 ) ,  a l l  o f  t h e  p r e v i o u s l y  d e s c r i b e d  s p e c i e s  o f  
s h a l l o w - w a t e r , 12 c a u d a l - r a y e d ,  w e s t e r n  A t l a n t i c  t o n g u e f l s h e s  w e re  r e g a r d e d  
a s  a s i n g l e  s p e c i e s .  I t  was Kaup who p l a c e d  A c h l r u s  o r n a t u s  L a c e p e d e ,  
F l a p u s l a  b r a s l l l e n s l s  A g a s s i z  i n  Spix and  A g a s s i z  (Kaup c i t e d  a u t h o r s h i p  o f  
t h i s  s p e c i e s  a s  C u v i e r  In  S p i x )  and F l a g u s l a  t e s s e l l a t u s  Quoy and  Galmard 
(Kaup l i s t e d  V a l e n c i e n n e s  a s  t h e  a u t h o r  o f  t h i s  name) In  synonymy and 
p r o p o s e d  the  new c o m b i n a t i o n  A p h o r l s t l a  o r r^ a ta  Kaup t o  a c c o m o d a te  a s i n g l e  
s p e c i e s  r a n g i n g  from the  C a r i b b e a n  Sea  a l l  t h e  way t o  s o u t h e r n  S o u t h  
A m e r i c a ,  G u n th e r  (1862)  f o l l o w e d  Kaup i n  r e g a r d i n g  A o h o r i s t i a  o p p a t a  t o  
I n c l u d e  the  n o m in a l  s p e c i e s  P l e u r o n e c t e s  p l a g u s l a  Browne,  P l a g u s l a  
b r a s l l l e n s l s  A g a s s i z  and F l a g u s i a  t e s s e l l a t u s  Quoy a n d  G a im a r d .
S u b s e q u e n t  a u t h o r s  i n c l u d i n g  J o r d a n  and  Goss (1889 )  a n d  J o r d a n  and 
Evermann (1098)  c o n t i n u e d  t o  i n c l u d e  t h r e e  s p e c i e s  i n  t h e  synonymy o f  
Svmnburns f - A p h o r l s t l a ) p l a p u s i a  ( S c h n e i d e r ,  I n  B lo c h  and  S c h n e i d e r ) ,  The 
t h r e e  s p e c i e s  I n c l u d e d  £ .  t e s s e l l a t u s  Quoy and  G a im a rd ,  £ .  b r a s i l i e n s l s  
A g a s s i z ,  in  Spix and A g a s s i z  and  o r n a t u s  L a c e p e d e .  J o r d a n  a n d  c o - w o r k e r s
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s t i l l  c o n s i d e r e d  t h e r e  t o  be o n l y  one w i d e s p r e a d  p o l y t y p i c  s p e c i e s  o f  
s h a l l o w - w a t e r , 12 c a u d a l - r a y e d  Svmphurus o c c u r r i n g  i n  t h e  w e s t e r n  A t l a n t i c .  
The s e n i o r  synonym f o r  t h i s  t a x o n  was Svnaphurus p l a g u s l a  ( S c h n e i d e r ,  i n  
Bloch and S c h n e id e r  1801)  and t h e  r a n g e  o f  t h i s  s p e c i e s  encom passed  s h a l l o w -  
w a t e r s  f rom the  V es t  I n d i e s  t o  s o u t h e r n  B r a s l l  and  Uruguay.
A l l  s u b s e q u e n t  a u t h o r s  f rom J o r d a n  and Evermann (1898)  t o  G ln s b u rg  
(1951)  r e c o g n i z e d  o n l y  one  w i d e s p r e a d  s p e c i e s  o f  s h a l l o w - w a t e r  12 c a u d a l -  
r ayed  t o n g u e f i s h  i n  t h e  w e s t e r n  A t l a n t i c .  The f i r s t  modern n o m e n c l a t u r e 1 
r e a r r a n g e m e n t  f o r  t h i s  complex o f  s p e c i e s  o c c u r s  i n  G l n s b u r g ' s  (1951)  
r e v i s i o n  o f  w e s t e r n  A t l a n t i c  t o n g u e f l s h e s . I n  t h i s  r e v i s i o n ,  G ln s b u rg  
c o n t i n u e d  t o  r e c o g n i z e  a  s i n g l e  w i d e s p r e a d ,  p o l y t y p i c  s p e c i e s ,  £ .  p l a gu s l a  
( S c h n e i d e r ,  Bloch and S c h n e i d e r  1801) .  However , he a l l o c a t e d  h i s  s t u d y  
spec im ens  t o  two a l l o p a t r l c  s u b s p e c i e s .  He c o n s i d e r e d  S,. p l a g u s i a  p l a g u s i a  
a s  a n o r t h e r n  S u b s p e c i e s  r a n g i n g  from th e  VJest I n d i e s  t o  C e n t r a l  America and  
c h a r a c t e r i z e d  by somewhat  lower  m e r i s t i c s .  The s e c o n d  s u b s p e c i e s ,  £ .  p .  
t e s s e l l a t u a . had a more s o u t h e r n  d i s t r i b u t i o n  r a n g i n g  a l o n g  t h e  c o a s t s  o f  
B r a z i l  and  Uruguay and  h a d  h i g h e r  m e r i s t i c s ,  I n  t h i s  r e v i s i o n ,  G lnsbu rg  
d e s c r i b e d  a second  s p e c i e s  (£ ,  c l v l t a t u m  -  c l v l t a t l u m . t h i s  s t u d y )  o f  
s h a l l o w - w a t e r , 12 - c a u d a l  r a y e d  t o n g u e f i s h  from t h e  c o n t i n e n t a l  m arg in s  o f  
s o u t h e a s t e r n  and Gul f  o f  Mexico l o c a t i o n s .  He e q u i v o c a t e d  i n  h i s  
de s c r i p t l o n  o f  t h i s  new s p e c i e s  In  s t a t i n g  t h a t  t h i s  form c o u l d  a l s o  be 
r e c o g n i z e d  a s  a t h i r d ,  n o r t h e r n  s u b s p e c i e s  o f  a  w i d e s p r e a d  p l a g u s  i s .
S u b s e q u e n t  w o r k e r s  have u t i l i z e d  the  s u b s p e c i e s  d e s i g n a t i o n s  p r o p o se d  
by G l n s b u rg  f o r  C a r i b b e a n  and  S ou th  American  s h a l l o w - w a t e r  12 c a u d a l - r a y e d  
t o n g u e f l s h e s . But more r e c e n t l y ,  s e v e r a l  s t u d i e s  have  n o t e d  t h a t  b o t h  the
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s u p p o s e d  s u b s p e c i e s  o c c u r  i n  s y m p a t ry  I n  S o u th  A m er ica .  F o r  e x a m p l e ,  
C a r v a l h o  e t  a l , (1960 )  f o u n d  b o t h  s u b s p e c i e s  i n  n o r t h e r n  B r a z i l  a n d  F a l a c i o  
(1974 )  r e p o r t e d  b o t h  s u b s p e c i e s  f rom Colombia .
I n  t h e i r  r e v i s i o n  o f  w e s t e r n  S o u t h  A t l a n t i c  t o n g u e f l s h e s , Menezes and  
Benvegnu (1976)  r e p o r t e d  t h a t  a l l  t h e i r  s p e c im e n s  w e re  q u i t e  s i m i l a r ,  
l a c k i n g  t h e  v a r i a t i o n  r e p o r t e d  f o r  s p e c i m e n s  c o l l e c t e d  in  more n o r t h e r n  
r e g i o n s .  Us ing  t h e  name j5. p l a p u s l a . t h e y  c o n s i d e r e d  t h e i r  s p e c i m e n s  t o  
r e p r e s e n t  a  s i n g l e  t a x o n  b u t  t h e y  a l s o  p o i n t e d  o u t  t h a t  t h e  s y m p a t r i c  c o ­
o c c u r r e n c e s  o f  b o t h  s u b s p e c i e s  i n  o t h e r  S o u th  A m erican  l o c a l i t i e s  i n d i c a t e d  
t h a t  t h e  s u b s p e c i f i c  s t a t u s  d e s i g n a t e d  by G l n s b u r g  s h o u l d  be r e - e x a m i n e d .
I n  t h e  p r o c e s s  o f  e x a m i n i n g  a v a i l a b l e  m a t e r i a l  o f  £ .  p l a g u s i a . 1 
a t t e m p t e d  t o  l o c a t e  a l l  25 s p e c im e n s  l i s t e d  by G i n s b u r g  (1951 )  i n  t h e  
m a t e r i a l  examined  s e c t i o n  o f  o l a g u a t a  p l a g u s j a . I was s u c c e s s f u l  i n  
l o c a t i n g  19 o f  t h e  25 s p e c i m e n s  u s e d  i n  t h e  d e s c r i p t i o n  o f  t h i s  s u b s p e c i e s .  
Among t h e  m a t e r i a l  G i n s b u r g  i d e n t i f i e d  a s  f>, p i a p u s l a  p l a g u s j a  w e re  
r e p r e s e n t a t i v e s  o f  a t  l e a s t  f o u r  s y m p a t r i c  s p e c i e s .  E x a m i n a t i o n  o f  t h e s e  
s p e c i m e n s  r e v e a l e d  t h a t  o f  t h e  o r i g i n a l  25 s p e c i m e n s ,  12 were S. 
t e s s e l l a t u s . one was a s p e c i m e n  o f  new s p e c i e s  E and  one  s p e c i m e n  was 
i d e n t i f i e d  as  £ .  p a r v u s . The s p e c i m e n s  i n c o r r e c t l y  i d e n t i f i e d  by G i n s b u r g  
as  S.. p .  r l a p u s l a  a r e  s m a l l  j u v e n i l e s  o f  S. t e s s e l l a t u s  c o l l e c t e d  from 
s h a l l o w - w a t e r  h a b i t a t s .  Many o f  t h e s e  were c o l l e c t e d  i n  t h e  l a t e  1 0 9 0 ' s  and  
e a r l y  1 9 2 0 ’s  and w a r e  o l d  a n d  c o m p l e t e l y  d e v o i d  o f  any  o b v i o u s  p i g m e n t  
p a t t e r n .  As a c o n s e q u e n c e ,  t h e  s p e c i m e n s  p r o v i d e d  l i t t l e  c l u e  t h a t  more 
t h a n  one  s p e c i e s  w e r e  r e p r e s e n t e d  among t h e s e  s h a l l o w - w a t e r  c o l l e c t i o n s .  
A d d i t i o n a l l y ,  s i n c e  most  o f  G l n s b u r g ' s  C a r i b b e a n  and  C e n t r a l  A m e r ic an
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s p e c im e n s  came from s h a l l o w  w a t e r  c o l l e c t i o n s ,  v e r y  few a d u l t  £ .  t e s s e l l a t u s  
were a v a i l a b l e  t o  h l a  s t u d y ,  t h e r e f o r e  he was u n a b l e  t o  u n r a v e l  s i z e - r e l a t e d  
d i f f e r e n c e s  among t h e  t h r e e  s y m p a t r i c  s p e c i e s  o c c u r r i n g  i n  t h i s  r e g i o n  ( t h e  
two s m a l l e r  s p e c i e s ,  o l a g u s i a  and  new s p e c i e s  E, and  t h e  much l a r g e r  S. 
t e s s e l l a t u s ) .
G ln s b u rg  d i d  n o t  l i s t  museum numbers  f o r  t h e  34 s p e c i m e n s  t h a t  he 
a s s i g n e d  t o  £ ,  ji. t e a s e l l a t u s  s o  t h a t  i t  i s  d i f f i c u l t  t o  a s c e r t a i n  i f  more 
t h a n  one s p e c i e s  was i n c l u d e d  i n  h i s  a c c o u n t  o f  t h i s  s u b s p e c i e s .  However , 
o f  t h e  e i g h t  l o t s  t h a t  1 e x a m in ed  t h a t  were d e s i g n a t e d  a s  £ .  p .  t e s s e l l a t u s  
by G ln s b u rg ,  o n l y  one s p e c i e s ,  5-  t e s s e l l a t u s  (Quoy and  Gaimard  1 8 2 4 ) ,  was 
r e p r e s e n t e d .  T h e r e f o r e ,  G i n s b u r g ps  .£. p .  t e s s e l l a t u s  a r e  fi. t e s s e l l a t u s  
(Quoy and Gaimard 10 2 4 ) .
S tudy  M a t e r i a l : 33 s p e c i m e n s  ( 3 4 , 8 - 1 3 0  mm S L ) ; 33 x - r a y e d ,  14 m e a s u r e d .
D i a g n o s i s
A m e d ium -s iz e d  Svmphurua (up to  130 mm SL) w i t h  a  1 - 4 - 3  ID p a t t e r n ,  12 
c a u d a l  r a y s ,  c l e a r  p e r i t o n e u m  and  modal  v e r t e b r a e  c o u n t s  o f  4 9 - 5 0 ,  T h i s  
s p e c i e s  most  c l o s e l y  r e s e m b l e s  S. c l v l t a t l u m  b u t  d i f f e r s  in  i t s  m o d a l ly  
h i g h e r  m e r i s t i c s  ( v e r t e b r a e  m o d a l l y  4 9 - 5 0  v e r s u s  4 7 - 4 9  i n  c j v i t a t i u m : 
d o r s a l  r a y s  91 -97  v s .  0 6 - 9 3 ;  a n a l  r a y s  75-81 v s .  7 0 - 7 0 ) ,  somewhat  s m a l l e r  
body s i z e  (130 mm SL v s .  160 ram SL) a n d  s i z e  a t  m a t u r i t y  (80 mm SL v s .  100 
mm SL In £.  c i v i t a t i u m ) . I t  a p p e a r s  t h a t  t h e  two s p e c i e s  d i f f e r  i n  t h e  
d e g r e e  o f  d e v e lo p m e n t  o f  s e x u a l l y  d i m o r p h i c  c o l o r a t i o n .  In  £ .  p l a g u s i a .
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b o t h  s e x e s  a r e  more o r  l e s s  u n i f o r m l y  p i g m e n t e d  w i t h  o n l y  s l i g h t  e v i d e n c e  of  
b a n d i n g  on  t h e  b o d y  and  t h e  v e r t i c a l  f i n s  o f  b o t h  s e x e s  a r e  u n i f o r m l y  
c o l o r e d  w i t h  no d a r k e n i n g  i n  t h e  p o s t e r i o r  p o r t i o n  o f  t h e  b o d y .  I n  
c o n t r a s t ,  i n  S. c l v l t a t l u n t  t h e  m a le s  and  f e m a l e s  show c o n s i d e r a b l e  
d i f f e r e n c e s  I n  p i g m e n t a t i o n .  F e m ales  t e n d  t o  h a v e  w e l 1 - d e v e l o p e d  c r o s s  
b a n d s  on  t h e  body  and  c r o s s b a n d s ,  a l t h o u g h  p r e s e n t  a l s o  i n  t h e  m a l e s ,  a r e  
l e s s  c o n s p i c u o u s .  H a le  c l v l t a t l u m  have  t h e  p o s t e r i o r  p o r t i o n s  o f  t h e  
d o r s a l  a n d  a n a l  f i n s  c o n s i d e r a b l y  d a r k e n e d  w i t h  b l a c k  p i g m e n t  ( a b s e n t  i n  
f e m a l e s ) .  A d d i t i o n a l l y ,  t h e  two s p e c i e s  a l s o  d i f f e r  i n  t h e i r  g e n e r a l  
e c o l o g i e s .  Svmphurus  p l a gu s l a  i s  a s h a l l o w - w a t e r  i n h a b i t a n t  ( a l l  s i z e s  i n  
s h a l l o w  w a t e r )  w h e r e a s  c l v i t a t l u m  o c c u r s  i n  d e e p e r  w a t e r s  (commonly t a k e n  
a t  d e p t h s  o f  2 0 - 7 0  m ) .
A l l  s i z e s  o f  Symphurus p l a g u s l a  a r e  c o l l e c t e d  w i t h  s m a l l  J u v e n i l e s  and  
s m a l l  a d u l t s  o f  £ .  t e s s e l l a t u s . D e s p i t e  o v e r a l l  s i m i l a r i t i e s  i n  m e r l s t i c  
c o u n t s ,  t h e  two s p e c i e s  a r e  q u i t e  d i s t i n c t i v e  and  may be  i d e n t i f i e d  by  a 
number  o f  c h a r a c t e r s  i n c l u d i n g  p i g m e n t a t i o n  p a t t e r n s ,  r e l a t i v e  eye s i z e s ,  
modal  d i f f e r e n c e s  i n  m e r i s t i c s  and  maximum b o d y  s i z e .  The e a s i e s t  way t o  
d i s t i n g u i s h  t h e s e  two s p e c i e s  i s  by  p i g m e n t a t i o n  p a t t e r n .  Symphupus 
p l a g u s i a  i s  u n i f o r m l y  c o l o r e d  w i t h  o n l y  s l i g h t  e v i d e n c e  o f  n a r r o w  c r o s s h a n d b  
i n  some i n d i v i d u a l s .  T h e r e  i s  no s t r i k i n g  b l a c k  p i g m e n t  s p o t  on  t h e  o u t e r  
o p e r c u l u m  o f  t h i s  s p e c i e s  (some i n d i v i d u a l s  have  a d i f f u s e  b l o t c h  on  t h e  
i n n e r  o p e r c u l u m  w he re  t h e  p i g m e n t a t i o n  o f  t h e  e y e d  s i d e  i n n e r  o p e rc u lu m  
shows t h r o u g h ) .  I n  S. t e s s e l l a t u s . a i l  i n d i v i d u a l s  d i s p l a y  a b o l d  p a t t e r n  
o f  w i d e  c r o s s b a n d s  and  t h e r e  i s  a w e l l - d e v e l o p e d , b l a c k  s p o t  on  t h e  o u t e r
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o p e r c u l u m . Symphurus p l f l EU3l fl ^ a s  a  s m a l l e r  eye ( 6 , 4 - 9 , 5 ,  3t -  B.2 % HL v s . 
7 . 9 - 1 1 , 4 ,  X -  9 . 5  % HL i n  £ .  t e s s e l l a t u s ) .
The two s p e c i e s  d i f f e r  s i g n i f i c a n t l y  In  o v e r a l l  body s i z e  and  s i z e  o f  
s e x u a l  m a t u r a t i o n .  Svmohurus p l a g u s l a  i s  a m e d i u m - s i z e d  t o n g u e f i s h  r e a c h i n g  
o v e r a l l  s i z e s  t o  a b o u t  130 mm SL and  a t t a i n i n g  s e x u a l  m a t u r i t y  a t  s i z e s  a s  
s m a l l  as  80 mm SL. Sypiphurus t e s s e l l a t u s  i s  a much l a r g e r  s p e c i e s  a t t a i n i n g  
maximum l e n g t h s  o f  220 ram SL and d o e s  n o t  a t t a i n  s e x u a l  m a t u r i t y  u n t i l  
r e a c h i n g  s i z e s  o f  a p p r o x i m a t e l y  120 ntco SL.
O t h e r  d i s t i n c t i o n s  b e t w e e n  t h i s  s p e c i e s  and  £ .  t e s s e l l a t u s  I n c l u d e  t h e  
a b s e n c e  o f  s c a l e s  on t h e  p o s t e r i o r  p o r t i o n s  o f  t h e  b l i n d  s i d e  d o r s a l  and  
a n a l  f i n s  ( p r e s e n t  I n  £ .  t e s s e l l a t u s  l a r g e r  t h a n  a b o u t  70 mm SL) , a n d  th e  
m o d a l l y  l o w e r  m e r i s t i c s  ( v e r t e b r a e  4 9 - 5 0  v s .  5 0 - 5 3 ;  d o r s a l  r a y s  9 1 -9 7  v s .
91 -102  ( u s u a l l y  9 3 - 1 0 1 ) ;  a n a l  r a y s  75-81  v s .  7 7 - 8 6 ) .
F u r t h e r  d i s t i n c t i o n s  b e tw e en  t h e s e  two s p e c i e s  I n c l u d e  t h e  s h a p e  o f  t h e  
h e a d  and t h e  r e l a t i v e  p o s i t i o n s  o f  t h e  d o r s a l  f i n  o r i g i n  and  t h e  p o s t e r i o r  
m a r g i n  o f  t h e  j a w s .  SypipfouEup o l a p u s l a  has  a n  a l m o s t  s q u a r i s h  s n o u t  w i t h  a 
w ide  s p a c e  b e t w e e n  t h e  u p p e r  eye and  t h e  d o r s a l  f i n  b a s e .  I n  £ .  
t e s s e l l a t u s . t h e  s n o u t  i s  more p o i n t e d  and t h e  s p a c e  b e t w e e n  t h e  u p p e r  eye  
and  t h e  d o r s a l  f i n  b a s e  i s  c o m p a r a t i v e l y  more n a r r o w .  In  £ .  p l a z u s l a . t h e
d o r s a l  f i n  o r i g i n  i s  u s u a l l y  a n t e r i o r  t o  t h e  eye  w h i l e  In  £ .  t e a s e  l l A  t u s  t h e
d o r s a l  f i n  o r i g i n a t e s  s l i g h t l y  more p o s t e r i o r l y ,  u s u a l l y  o r i g i n a t i n g  above  
t h e  f r o n t  m a r g i n  o f  t h e  p u p i l  o f  t h e  u p p e r  eye  o r  e v e n  as  f a r  b a c k  a s  t h e  
m i d - e y e  r e g i o n .  The Jaws  e x t e n d  u s u a l l y  t o  t h e  p o s t e r i o r  m a r g i n  o f  t h e  
l o w e r  eye  o r  I n  some c a s e s ,  a c t u a l l y  e x t e n d  s l i g h t l y  p o s t e r i o r  t o  t h e  r e a r  
m a r g i n  o f  t h e  l o w e r  aye I n  £ ,  p l a p u s l a  w h i l e  In  S. t e s s e l l a t u s  t h e  j a w s
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a p p e a r  t o  be somewhat s h o r t e r  r e a c h i n g  o n l y  t o  t h e  m id d le  o f  t h e  lower eye 
o r  t o  t h e  r e a r  m arg in  o f  the  l ow e r  e y e .
F u r t h e r  d i f f e r e n c e s  In t h e  e c o l o g i e s  o f  t h e s e  two s p e c i e s  a r e  d i s c u s s e d  
unde r  t h e  a c c o u n t  o f  £ .  t e s s e l l a t u s ,
T h i s  s p e c i e s  o v e r l a p s  a lm o s t  c o m p l e t e l y  t h e  m e r i s t i c s  o f  u n d e s c r i b e d  
s p e c i e s  E. The two s p e c i e s  c a n  be d i s t i n g u i s h e d ,  how ever ,  by d i f f e r e n c e s  in 
body and h e a d  s h a p e s ,  p i g m e n t a t i o n  p a t t e r n s ,  d i f f e r e n c e s  i n  p r e d o r s a l  
l e n g t h s  and th e  r e l a t i v e  s i z e  o f  the  e y e .  U n d e s c r i b e d  s p e c i e s  E has  a 
p o i n t e d  s n o u t  w i t h  a na r row  s p a c e  b e tw e e n  the  u p p e r  eye and  t h e  d o r s a l  f i n  
ba se  v s .  s q u a r i s h  s n o u t  w i t h  wide s p a c e  be tw een  u p p e r  eye  and  d o r s a l  f i n  
b a s e ,  The body shape  o f  u n d e s c r i b e d  s p e c i e s  E i a  more ro u n d e d  w i t h  a r a p i d  
t a p e r  a f t e r  a b o u t  d o r s a l  r a y s  25 -35  {vs ,  somewhat e l o n g a t e d  i n  p l a e u s i a  
w i t h  a more g r a d u a l  t a p e r ) . A d d i t i o n a l l y ,  u n d e s c r i b e d  s p e c i e s  E h a s  a 
r e l a t i v e l y  l a r g e  eye { 8 .2 -11  * HL, u s u a l l y  9 . 0 - 1 0 . 0  * HL) when compared to  
p T a g u s la  ( u s u a l l y  be tw e en  7 . 0 - 9 . 0  % HL) , There  a r e  s l i g h t  d i f f e r e n c e s  i n  
the  p i g m e n t a t i o n  p a t t e r n s  o f  t h e  two s p e c i e s .  Svmphurus p i a g u s l a  i s  
g e n e r a l l y  u n i f o r m l y  c o l o r e d  w i t h  on ly  s l i g h t  e v i d e n c e  o f  c r o s s b a n d i n g  and  
t h e  f i n s  a r e  u n i f o r m l y  c o l o r e d .  In  c o n t r a s t ,  u n d e s c r i b e d  s p e c i e s  E u s u a l l y  
h a s  numerous ,  w e l l - d e v e l o p e d  c r o s s b a n d s  and th e  v e r t i c a l  f i n s  have  an 
a l t e r n a t i n g  s e r i e s  o f  b l o t c h e s  and c l e a r  a r e a s ,
Svmphuru3 p l a g u s l a  I s  a l s o  s i m i l a r  t o  u n d e s c r i b e d  s p e c i e s  D w i th  
r e s p e c t  t o  c a u d a l  r a y  c o u n t ,  s m a l l  eye  s i z e  and t h e  p r e s e n c e  o f  a f l e s h y  
r i d g e  on t h e  e y e d - s i d e  lower  Jaw,  I t  d i f f e r s  f rom t h i s  s p e c i e s ,  however ,  In 
I t s  much low e r  m e r i s t i c s  ( 4 9 -5 0  v e r t e b r a e  v s .  52-55  i n  u n d e s c r i b e d  D; d o r s a l  
r a y s  91-97 v s .  99-104 ;  a n a l  r a y s  75-81 v s .  B2-B8) and  p i g m e n t a t i o n  p a t t e r n .
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UndescrL bed  s p e c i e s  D h a s  s h a r p l y  c o n t r a s t i n g  c r o s s b a n d s ,  f i n  b l o t c h e s  and a 
b l a c k  s p o t  on t h e  o u t e r  ope rc u lum  ( v s .  r e l a t i v e l y  u n i f o r m  body c o l o r  w i t h  
f a i n t  c r o s s b a n d s ,  u n i f o r m  f i n s  and  no p ig m e n t  s p o t  on t h e  o u t e r  ope rc u lum ) .  
F u r t h e r  d i f f e r e n c e s  b e tw e e n  t h e s e  two s p e c i e s  a r e  l i s t e d  i n  t h e  d i a g n o s i s  of  
u n d e s c r i b e d  s p e c i e s  D,
D e s c r i p t i o n
Svmphurus p l a g u s i a  I s  a  m ed iu m -s iz e d  t o n g u e f i s h  a t t a i n i n g  maximum s i z e s  
o f  a p p r o x i m a t e l y  130 mm SL. The u s u a l  ID p a t t e r n  i s  1 - 4 - 3  (T a b le  9 ) .
Caudal  r a y s  12 (T a b le  10 ) .  D o r s a l  r a y s  91-97  (T a b le  1 1 ) .  Anal  r a y s  75-81 
(T a b le  1 2 ) .  V e r t e b r a e  4 9 - 5 0  (T a b le  1 3 ) .  H y p u r a l s  4, L o n g i t u d i n a l  s c a l e  
rows 79-89  ( T a b le  1 4 ) .  S c a l e  rows on h e a d  p o s t e r i o r  t o  l ow e r  o r b i t  10-22 
( T a b le  1 5 ) .  L a t e r a l  s c a l e  rows 35-42 ( T a b le  1 6 ) ,  P r o p o r t i o n a l  measurements  
a p p e a r  I n  T a b l e s  75-76 .
Body r e l a t i v e l y  deep  ( d e p t h  2 7 ,8 - 3 1 ,9 %  S L ) ; maximum d e p t h  i n  a n t e r i o r  
o n e - t h i r d  o f  body .  Head r e l a t i v e l y  wide ( 2 1 .8 -2 5 ,6 %  S L ) ; w i t h  m o d e r a t e l y  
l o n g  ( 2 0 .5 -2 5 .0 %  H L ) , somewhat  s q u a r i s h  s n o u t .  Snout  c o v e r e d  w i t h  sm a l l  
c t e n o i d  s c a l e s .  Dermal  p a p i l l a e  w e l l  d e v e l o p e d  on b l i n d  s i d e  s n o u t  and ch in  
r e g i o n .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  p o s t e r i o r  m arg in  o f  lower 
e y e ;  l e a s  f r e q u e n t l y  low e r  jaw  e x t e n d s  o n l y  t o  r e a r  edge  o f  p u p i l  o f  lower 
e y e .  Lower l i p  on o c u l a r  s i d e  b e a r s  a d i s t i n c t ,  f l e s h y  r i d g e  a s h o r t  
d i s t a n c e  b e f o r e  p o s t e r i o r  m a r g in .  Eyes sm a l l  ( 6 . 4 - 9 ,5 %  HL) ; u s u a l l y  
s l i g h t l y  s u b - e q u a l  i n  p o s i t i o n  w i t h  u ppe r  eye  a n t e r i o r  t o  l o w e r .  Eyes 
n o t  c o v e r e d  w i t h  s c a l e s ;  u s u a l l y  1-2 s m a l l  c t e n o i d  s c a l e s  i n  n a r r o w  
I n t e r o r b i t a l  s p a c e .  P u p i l l a r y  op e rc u lu m  a b s e n t ,  D o r s a l  f i n  o r i g i n  f a r
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T a b l e  75,  Summary o f  m o r p h o m e t r i e s ,  e x p r e s s e d  a s  t h o u s a n d t h s  o f  S t a n d a r d
L e n g th ( e x c e p t  SL i n  mm) f o r  Symph^Tu^ p ^ a g u ^ l p .
C h a r a c t e r H RAFCE HEAN £D
SL 14 5 7 , 4 - 1 3 0 . 3 9 8 .8 22 , 29
BD 14 2 7 0 - 3 1 9 29 2 ,1 13 ,  05
PDL 14 23-50 3 2 .9 6 , 8 7
PAL 14 166-244 20 9 .3 1 0 . 6 0
DBL 14 9 5 0 - 9 7 7 967 .1 6 . 8 7
ABL 14 7 50-802 785,  6 1 5 , 3 8
PL 14 51-73 6 3 . 6 5 . 76
PA 14 39-60 5 0 . 0 7 ,0 0
CFL 14 8 8-111 1 0 0 .3 7, 13
HL 14 174-216 1 0 9 .6 1 1 . 9 8
HU 14 210-256 236 .4 13 . 25
POL 14 110-143 12 5 .9 9 , 26
SNL 14 36-54 4 3 .3 4 . 2 1
UJL 14 38-52 4 3 . 1 4 ,  56
ED 14 12-18 1 5 .3 2 .02
CD 14 39-67 52 .1 7 . 99
UHL 14 125-106 160 .1 15 ,  93
LHL 14 8 1 - 1 1 5 96. 8 1 0 .2 2
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T a b l e  76 ,  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  Head L e n g th  
( e x c e p t  HL and HW) f o r  Svmphurus o l a e a s i a .
C h a r a c t e r n RANGE MEAN ££
HL/HU 14 1 , 2 - 1 , 1 1 ,2 0 . 3 6
POL 14 6 3 0 - 7 1 4 6 6 5 . 8 25 ,18
SNL 14 2 0 5 - 2 5 0 2 2 9 . 1 1 5 .6 2
UJL 14 2 0 0 - 2 5 0 2 2 7 . 6 14 , 99
ED 14 6 4 -9 5 8 1 . 9 9 . 5 7
CD 14 2 2 2 - 3 7 4 2 7 5 ,1 40  . 32
OPLL 14 250-346 2 9 6 .9 29 ,10
OPUL 14 169-272 2 1 1 . 9 2 7 ,2 4
UHL 14 6 9 5 - 9 2 6 843,  1 6 3 . 6 0
LHL 14 4 2 7 - 6 0 6 5 1 0 , 3 5 3 .2 3
f o r w a r d ,  a t  a v e r t i c a l  e q u a l  t o  a n t e r i o r  m a r g i n  o f  u p p e r  eye  o r  w i t h  the  
f i r s t  r a y  I n s e r t i n g  a n t e r i o r  t o  f o r w a r d  m a r g in  o f  u p p e r  e y e .  S c a l e s  l a r g e ,  
c t e n o i d  on  b o t h  s i d e s  o f  body .  S c a l e s  a b s e n t  on d o r s a l  and  a n a l  f i n s ,
T e e t h  w e l l  d e v e l o p e d  on  b l i n d  s i d e  Jaws ,  Lower j a w  on o c u l a r  s i d e  
w i t h o u t  t e e t h  o r  w i t h  a s h o r t  row o f  sm a l l  t e e t h  d e v e l o p e d  o n l y  on a n t e r i o r  
o n e - h a l f  t o  o n e - t h i r d  o f  d e n t a r y .  Upper  jaw u s u a l l y  w i t h  a s m a l l  s i n g l e ,  
m o s t l y  i n c o m p l e t e  row o f  s l e n d e r  t e e t h  on r e g i o n  o f  p r e m a a i l l a  a n t e r i o r  to  
a n t e r i o r  n o s t r i l .
P i g m e n t a t i o n
Eyed s u r f a c e  u s u a l l y  u n i f o r m l y  l i g h t  b rown o r  y e l l o w i s h ,  o c c a s i o n a l  
s p e c i m e n s  w i t h  numerous  ( 8 - 1 4 ) ,  n a r r o w ,  f a i n t  c r o s s b a n d s .  C r o s s b a n d s  a r e  
n o t  c o n t i n u e d  o n t o  d o r s a l  and  a n a l  f i n s .  The c r o s s b a n d s  m o s t l y  com ple te  in  
a n t e r i o r  t r u n k  r e g i o n ,  e l s e w h e r e  on  body ,  t h e  c r o s s b a n d s  a r e  p r e s e n t  and 
o b v i o u s  o n l y  a s  v e r t i c a l  m a r k i n g s  a t  t h e  m a r g i n s  o f  t h e  body  a l o n g  the  base;  
o f  t h e  d o r s a l  and  a n a l  f i n s .  O pe rcu lum  u s u a l l y  n o t  p i g m e n t e d  o t h e r  t h a n  
g e n e r a l  body  c o l o r .  However ,  i n  some s p e c i m e n s ,  t h e r e  I s  a dusky b l o t c h  on 
t h e  u p p e r  o p e r c u l a r  l o b e ,  T h i s  d u s k y  b l o t c h  r e s u l t s  f rom  p i g m e n t  on the  
i n n e r  l i n i n g  o f  t h e  e y e d - s i d e  o p e r c u l u m  showing  t h r o u g h  t o  t h e  o u t e r  
s i d e  o f  t h e  body .  I n n e r  l i n i n g  o f  ope rc u lum  a n d  I s t h m u s  on e y e d  s i d e  
u s u a l l y  d u s k y ,  b u t  some s p e c i m e n s  h a v e  h e a v i e r ,  d a r k  brown p i g m e n t a t i o n  on 
i n n e r  o p e r c u l a r  l i n i n g ;  i n n e r  o p e r c u l u m  and i s t h m u s  on  b l i n d  s i d e  u s u a l l y  
u n p l g m e n t e d  o r  o c c a s i o n a l l y  w i t h  s m a l l  p a t c h  o f  p e p p e r - d o t  p ig m e n t  on 
v e n t r a l  e d g e .  L i p s  on o c u l a r  s i d e  u s u a l l y  w i t h  a s l i g h t  m ous ta c he  on uppe r
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l i p  and d i f f u s e  p a t t e r n  o f  m e la n o p h o re s  on lower  l i p .  E l l n d  s i d e  
un p ig m e n te d p creamy w h i t e .  P e r i t o n e u m  u n p l g m e n t e d .
Dorsa l  and a n a l  f i n s  dusky ;  a l l  f i n  r a y s ,  b e g i n n i n g  w i t h  the  f i r s t  ray 
o f  each  f i n ,  s t r e a k e d  w i t h  d a r k e r  brown p i g m e n t .  I n  some s p e c i m e n s ,  t h e r e  
i s  an a l t e r n a t i n g  s e r i e s  o f  l i g h t  and  d a r k e r  p i g m e n te d  a r e a s .  I n  t h e s e  
f i s h ,  h e a v i e r  p igm en ted  r a y s  ( u s u a l l y  2 - 3 )  a r e  s e p a r a t e d  by  a b o u t  4 -5  
l i g h t l y  p igmen ted  r a y s .  Caudal  f i n  w i t h  d a r k e r  brown p i g m e n t  on b a s a l  h a l f  
o f  s c a l e - c o v e r e d  p o r t i o n s  o f  f i n ;  d i s t a l  h a l f  w i t h  p i g m e n t  s t r e a k s  o n l y  on 
the  f i n  r a y s .
Geograph ic  D i s t r i b u t i o n  ( F ig ,  2 7 ) .
Svmphurus p l a g u s i a  h a s  a r e l a t i v e l y  wide d i s t r i b u t i o n  i n  s h a l l o w - w a t e r s  
o f  t h e  t r o p i c a l  w e s t e r n  A t l a n t i c ,  I n  the  n o r t h e r n  p a r t  o f  i t s  r a n g e ,  t h i s  
s p e c i e s  o c c u r s  f rom t h e  C a r ib b e a n  i s l a n d s  o f  P u e r t o  R ic o ,  Cuba and 
H i s p a n i o l a  to  the  c o n t i n e n t a l  m a r g in s  o f  C e n t r a l  A m er ica  a t  B e l i z e ,  
N i c a ra g u a ,  Cos ta  R ic a  and Panama. A d d i t i o n a l  s p e c im e n s  have  b e e n  c o l l e c t e d  
a l o n g  the  n o r t h e r n  marg in  o f  Sou th  America  a t  Colom bia  and  Sur inam . T h i s  
s p e c i e s  e x t e n d s  sou thw ard  a l o n g  t h e  c o a s t  o f  B r a z i l  a t  l e a s t  a s  f a r  s o u t h  as 
Rio de J a n e i r o ,  B r a z i l .
Based on the  s m a l l  number o f  s p e c im e n s  a v a i l a b l e ,  i t  I s  e i t h e r  n o t  
g e n e r a l l y  abundan t  o r  o c c u r s  i n  a s p e c i a l i z e d  h a b i t a t  n o t  g e n e r a l l y  sam pled .
ftqtfryinetrlc D i s t r i b u t i o n
Svmnhurus p l a g u s j a  I s  a s h a l l o w - w a t e r  s p e c i e s  commonly i n h a b i t i n g  
d e p th s  between  t h e  s h o r e l i n e  and 10 m e t e r s .  A l l  l i f e - h i s t o r y  s t a g e s  o c c u r
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I n  t h e s e  s h a l l o w  a r e a s  a n d  o n l y  o c c a s i o n a l l y  a r e  I n d i v i d u a l s  t a k e n  a t  d e e p e r  
l o c a t i o n s .  The m a j o r i t y  o f  s p e c i m e n s  ( 2 0 / 2 5 ,  00%) w ere  t a k e n  b e t w e e n  1 -10  
m. The d e e p e s t  c a p t u r e s  w e r e  o f  s p e c i m e n s  t a k e n  a t  61 m ( a  s i n g l e  s pe c im en)  
a n d  t h r e e  s p e c i m e n s  t a k e n  a t  40 m.
S i z e  and  S e x u a l  M a t u r a t i o n
Svmphurus  o l a e u s i a  I s  a m e d i u m - s l z e d  t o n g u e f i s h  a t t a i n i n g  a d u l t  s i z e s  
t o  130 mm SL ( F i g .  2 8 ) .  The l a r g e s t  f i s h  e x a m i n e d  was a m ale  (130 mm SL) ; 
t h e  l a r g e s t  f e m a l e  was o n l y  s l i g h t l y  s m a l l e r  (127 mm S L ) . T h e r e  w ere  f i v e  
m a le s  and  23 f e m a l e s  among t h e  f i s h e s  f o r  w h i c h  s e x  c o u l d  b e  d e t e r m i n e d .  
B a se d  on  t h e  r e p r o d u c t i v e  s t a g e s  o f  f e m a l e s ,  i t  a p p e a r s  t h a t  s e x u a l  
m a t u r i t y  o c c u r s  a t  a r e l a t i v e l y  l a r g e  s i z e  i n  t h i s  s p e c i e s .  F e m a le s  s m a l l e r  
t h a n  80 mm SL were g e n e r a l l y  Immature  w i t h  g o n a d s  u n d e r g o i n g  e l o n g a t i o n .  
F e m a le s  l a r g e r  t h a n  B0 mm SL w e re  m a t u r e .  On ly  one  o f  n i n e  f e m a l e s ,  s m a l l e r  
t h a n  80 mm SL ( 7 9 , 3  mm SL) was s e x u a l l y  m a t u r e .  O t h e r  f e m a l e s  b e t w e e n  65-80  
mm SL h a d  o v a r i e s  w h i c h  w e re  j u s t  u n d e r g o i n g  p o s t e r i o r  e l o n g a t i o n ,
geology
L i t t l e  i s  known c o n c e r n i n g  t h e  b i o l o g y  o f  t h i s  s p e c i e s .  The g e n e r a l  
r a r i t y  o f  £ .  p l a gu s l a  i n  c o l l e c t i o n s  i n d i c a t e s  t h a t  i t  o c c u r s  i n  h a b i t a t s  
g e n e r a l l y  n o t  s a m p l e d .  T h e r e  was l i t t l e  h a b i t a t  i n f o r m a t i o n  a s s o c i a t e d  w i t h  
t h e  c o l l e c t i o n s  a n d  t h e  s u b s t r a t e  t y p e ( s )  t h a t  t h i s  s p e c i e s  f r e q u e n t s  
r e m a i n s  l a r g e l y  unknown.
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M a t e r i a l  Examined
C o u n t e d  a n d  M e a s u r e d  14 S p e c im e n s ,  10 L o t s .
ANSP 121326;  2 ( 1 1 2 , 9 - 1 1 8 , 3 ) ;  A t a f o n a ,  B r a z i l  2 3 ° 0 2 ' S  44°01 'W; V I 1 -V I I I  63, 
FMNH 3286;  ( 6 3 . 1 ) ;  H a y e g u e z ,  P u e r t o  R i c o ;  20 1 1899.  FMNH 61372;  ( 1 1 7 . 0 ) ;  
A l l a s c o  Bay ,  P u e r t o  R i c o ;  10 I 54.  FMHH 88853;  2 ( 1 2 0 . 0 - 1 3 0 , 3 ) ;  0 2 ° 0 9 '5  
42°44V;  40M; 10 I I I  63 ,  GCRL V77 :1 5 6 9 4 ;  ( 5 7 , 4 ) ;  C a n a l  Zone,  Panama; 08 IT
77.  UF 10762;  ( 7 9 . 6 ) ;  C o s t a  R i c a ;  V I I I  63 .  UF 12059.  ( 1 2 7 . 1 ) ;  Mayaguez, 
P u e r t o  R i c o ;  16 IV 64 .  UFPB 884;  ( 1 0 1 . 4 ) ;  F r a l a d e  J a c a r e ,  B r a z i l ;  13 XI 81 
UFPB 8 9 6 ;  3 ( 7 9 . 3 - 8 7 . 5 ) ;  R io  P a r a l b a  do N o r t e ,  B r a z i l ;  30 VII  81.  UPRM 1S28; 
( 8 9 , 4 ) ;  l e a c o s  Bay,  T r i n i d a d ;  04 V 64.
C o u n t e d  19 S p e c im e n s ,  12 L o t s ,
ANSP 118542 ;  ( 4 7 . 4 ) ;  P u e r t o  Y a b u c o s ,  P u e r t o  R i c o ;  25 I  71. ANSP 129952; 
( 1 1 2 , 7 ) ;  P u e r t o  Y a b u c o a , P u e r t o  R i c o ;  21 V I I  73 .  ANSP 129985; ( 9 8 , 2 ) ;  
P u e r t o  Y a b u c o a ,  P u e r t o  R i c o ;  25 VII  73. ANSP 132030;  ( 1 0 2 . 9 ) ;  P u e r to  
Y abucoa ,  P u e r t o  R i c o ;  2 4 - 2 7  VII  73, FMNH 94818;  ( 5 4 . 3 ) ;  Brus Lagoon, 
H o n d u r a s ;  1M; 10 V 75. FMNH 94882;  ( 3 4 . 8 ) ;  R o a t a n ;  1M; 01 V 75.
UF 38896 ;  5 ( 8 2 . 8 - 9 0 , 8 ) ;  H a i t i ;  07 IV 79 .  UMML UNCAT PILS 687;  ( 1 2 1 . 5 ) ;  
0 7 ° 4 2 'N  57°32 'W ;  27H; 15 V I I  68 ,  USNM 50178;  4 ( 6 1 . 9 - 8 3 . 1 ) ;  Ponce ,  P u e r to  
R i c o ;  31 I  1899,  USNM 81654 ;  ( 5 4 . 9 ) ;  C o l o n ,  Panama;  05 1 1911.  USNM 
236252;  ( 1 1 0 . 5 ) ;  0 6 ° 3 4 'N  54°28 'W; 37M; 28 VI 72. USNM UNCAT 0R2310; ( 7 9 , 4 ) ;  
0 5 ° 3 0 'N  52°10 'W ;  51M; 12 IX 58.
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F i g u r e  27,  G e o g r a p h ic  d i s t r i b u t i o n  o f  Svmphurus  p l a e u s l a  and  fi. 


























F i g u r e  28.  F re quenc y  h i s t o g r a m  o f  r e l a t i v e  s i z e s  and s e x u a l  m a t u r i t y  f o r  
Svtnphurua p l a gu s l a . S. c l v i t a t l u m  and  U n d e s c r ib e d  S p ec ie s  D.
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Symphuru? c l v l t a t l u p i  G i n s b u rg  1951 
( F i g .  49A)
O f f s h o r e  T o n g u e f i s h
S.. ClVltfltUFD
G ins b u rg  1951:  198; O r i g i n a l  d e s c r i p t i o n ;  G u l f  o f  Mexico and c o a s t  o f  SE US. 
Topp and H o f f  1972:  78;  G e n e ra l  a b s e n c e  from w e s t  F l o r i d a  s h e l f ,
Resendez Medina 1979: ; O c c u r r e n c e  i n     Lagoon,  Mexico.
Lazzaro  1977:  69;  C o n t i n e n t a l  s h e l f  o f  Uruguay .
Baughman 1950: 137; L i s t e d ,  F r e e p o r t ,  T e x a s .
Study M a t e r i a l : 347 Spec im ens ,  2 2 .0 - 1 4 9  nun SL. 169 x - r a y e d ,  31 m easured .  
Remarks
In  t h e  o r i g i n a l  d e s c r i p t i o n ,  G ln s b u rg  (1951:  198) s t a t e d  t h a t  t h i s  
s p e c i e s  and  S. o l a p u s i a  d L f f e r e d  enough t o  c o n s i d e r  them as  d i s t i n c t  s p e c i e s  
b u t  t h a t  i t  was a l s o  p o s s i b l e  t o  r e g a r d  them as  r e p r e s e n t i n g  s u b s p e c i e s  of  a 
more w i d e s p r e a d ,  p o l y t y p i c  s p e c i e s .  I t  was shown e a r l i e r  (p .  410) t h a t  
G in s b u rg  had  more t h a n  one s p e c i e s  i n  h i s  a c c o u n t  o f  p l a g u s l a  and 
t h e r e f o r e  h i s  s u b s p e c i f i c  d e s i g n a t i o n s  lti t h i s  s p e c i e s  were un fo u n d ed .
Symphupus c i v i t a t i u m  s h o u l d  be r e g a r d e d  a s  a d i s t i n c t  s p e c i e s  w i t h i n  the  
complex o f  c l o s e l y  r e l a t e d ,  l a r g e l y  s y m p a t r l c ,  s h a l l o w - w a t e r  12 e a u d a l - r a y e d  
Svmphurus s p e c i e s  ( s e e  d i a g n o s i s  b e lo w ) .
4 2 6
Some comments  a r e  n e c e s s a r y  w i t h  r e s p e c t  t o  the  s p e c i f i c  name, 
c l v l t a t u m . a p p l i e d  by G i n s b u r g  f o r  t h i s  s p e c i e s .  The e tymology o f  t h i s  name 
i s  u n c l e a r  f rom  t h e  o r g l n a l  d e s c r i p t i o n ,  I t h i n k  t h a t  the  name was d e r i v e d  
f rom  t h e  g e n i t i v e  p l u r a l  o f  c l v l t a s  (mean ing  o f  the  c i t i z e n r y ) .  I f  t h i s  Is  
c o r r e c t ,  t h e n  t h e  p r o p e r  g e n i t i v e  p l u r a l  f o r  t h i s  word i s  c l v l t a t l u m  and not  
c i v i t a t u m  a s  i n d i c a t e d  by  G i n s b u r g ,  I f  t h i s  a s s u m p t io n  i s  c o r r e c t ,  then  the 
s p e l l i n g  s h o u l d  be  c h a n g e d  a c c o r d i n g l y .  In  t h i s  n o t e ,  i f  c i v l t a t i u m  i s  
f o r m e d  from t h e  g e n i t i v e  p l u r a l  fo rm o f  c l v l t a s  t h e n  t h e  s p e l l i n g  o f  the  
s p e c i f i c  name f o r  t h i s  s p e c i e s  r e m a i n s  unchanged  r e g a r d l e s s  o f  g e n e r i c  
a s s i g n m e n t  o f  t h e  s p e c i e s .  T h e r e f o r e ,  s p e l l i n g  changes  such as  (3. c l v l t a t u s  
( B a i l e y  e t  a l .  1960 and  o t h e r  c h e c k l i s t s  o f  common and s c i e n t i f i c  names) a re  
I n c o r r e c t .
D la g noq iq
Svmphurus c l v l t a t l u m  i s  a  m e d i u m - s i z e d  t o n g u e f i s h  ( t o  152 mm SL) e a s i l y  
I d e n t i f i e d  by  t h e  c o m b i n a t i o n  o f  a 1 - 4 - 3  ID p a t t e r n ,  12 c a u d a l  r a y s ,  
u n p l g m e n t e d  p e r i t o n e u m ,  r e l a t i v e l y  s m a l l  eye ( 7 . 0 - 1 1 . 0 *  HL) and 47 -49  
v e r t e b r a e .  T h i s  s p e c i e s  o v e r l a p s  m e r i s t i c s  o f  14 o t h e r  A t l a n t i c  
t o n g u e f i s h e s  b u t  d i f f e r s  f rom  a l l  o t h e r  A t l a n t i c  s p e c i e s  in  a s p e c t s  o f  i t s  
m o r p h o l o g y  a n d  e c o l o g y .  I t  I s  most  s i m i l a r  t o  t h e  C a r ib b e a n  and South 
A t l a n t i c  s p e c i e s ,  £.  p l a g u s l a . Svmphurus c i v j t a t l u m  d i f f e r s  from t h i s  
s p e c i e s  i n  i t s  l o w e r  m e r i s t i c s  ( v e r t e b r a e  m o da l ly  47-49 v e r s u s  4 9 - 5 0  in S. 
p l a g u s l a : d o r s a l  r a y s  8 6 - 9 3  v s ,  9 1 - 9 7 ;  a n a l  r a y s  70-78 v s .  7 5 - 8 1 ) ,  somewhat 
l a r g e r  body s i z e  (152 mm SL v s ,  130 nun SL) and s i z e  a t  m a t u r i t y  (100 mm SL 
v s .  80 mm SL In £ ,  n l a a u s l a ) . I t  a p p e a r s  t h a t  t h e  two s p e c i e s  a l s o  d i f f e r
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tn  dev e lo p m en t  o f  s e x u a l l y  d i m o r p h i c  c o l o r a t i o n  o f  m a l e s .  I n  S.. p l a g u s l a . 
b o t h  s e x e s  a r e  more o r  Less  u n i f o r m l y  p i g m e n te d  w i t h  o n l y  s l i g h t  e v i d e n c e  o f  
b a n d in g  on the  b o d y  and  t h e  v e r t i c a l  f i n s  o f  b o t h  s e x e s  a r e  u n i f o r m l y  
c o l o r e d  w i t h  no d a r k e n i n g  In  t h e i r  p o s t e r i o r  e x t e n t .  I n  c o n t r a s t ,  m a tu r e  
m ale s  o f  S '  c l Y i t a t j u n i  show c o n s i d e r a b l e  s e x u a l  d im o rp h i s m  In  p i g m e n t a t i o n ,  
Females  have  w e l l - d e v e l o p e d  c r o s s b a n d s  on t h e  b o d y  and u n i f o r m l y  c o l o r e d  
f i n s . K a le s  may h a v e  c r o s s b a n d s ,  a l t h o u g h  t h e y  a r e  u s u a l l y  l e s s  
c o n s p i c u o u s .  Ha le  c l v l t a t l u m  a l s o  have  t h e  p o s t e r i o r  p o r t i o n s  o f  the  
d o r s a l  and  a n a l  f i n s  c o n s i d e r a b l y  p i g m e n te d  ( b l a c k )  when compared t o  f em a les  
( b l a c k  p ig m e n t  on p o s t e r i o r  d o r s a l  and a n a l  f i n s  a b s e n t ) .  A d d i t i o n a l l y ,  t h e  
two s p e c i e s  d i f f e r  i n  t h e  d e p t h  o f  o c c u r r e n c e  commonly i n h a b i t e d .  Svmphurus 
p l a g u s l a  I s  a s h a l l o w - w a t e r  i n h a b i t a n t  ( a l l  s i z e s )  w h e r e a s  S. c l v l t a t l u m  
commonly o c c u r s  In  d e e p e r  w a t e r s  on  the  open  s h e l f  b e tw e e n  2 0 - 7 0  m.
Among o t h e r  s p e c i e s  o f  s h a l l o w - w a t e r  t o n g o e f l s h e s  w i t h  a 1 - 4 - 3  ID 
p a t t e r n  and 12 c a u d a l  r a y s ,  Svmphurus c l v l t a t i u j n  o v e r l a p s  p a r t i a l l y  t h e  
m e r i s t i c s  o f  two C a r i b b e a n  and  S o u t h  A t l a n t i c  s p e c i e s ,  u n d e s c r i b e d  s p e c i e s  E 
and £ .  t e s s e l l a t u s . Svmphurus c I v i t a t l u m  o v e r l a p s  a l m o s t  c o m p l e t e l y  the  
m e r i s t i c s  o f  u n d e s c r i b e d  s p e c i e s  E. The two s p e c i e s  c a n  be  d i s t i n g u i s h e d ,  
however ,  by  modal d i f f e r e n c e s  In  m e r i s t i c s ,  d i f f e r e n c e s  In  t h e  s h a p e  o f  t h e  
head and  by p i g m e n t a t i o n  p a t t e r n s .  Svmphupus c l v l t a t l u m  h a s  t h e  lower  
m e r i s t i c s  ( v e r t e b r a e  4 7 - 4 9  v s .  4 9 - 5 0 ;  d o r s a l  r a y s  B6-93 v s ,  99 -96 ;  a n a l  r a y s  
70-78 v s .  7 4 - 8 0 ) ,  U n d e s c r i b e d  s p e c i e s  E a l s o  h a s  a more p o i n t e d  s n o u t  w i t h  
a na r row  s p a ce  b e t w e e n  t h e  u p p e r  e y e  and t h e  d o r s a l  f i n  b a s e  ( v s .  s q u a r i s h  
s n o u t  w i t h  wide s p a c e  b e t w e e n  u p p e r  eye and  d o r s a l  f i n  b a s e  i n  £ .  
c l v l t a t l u m ) . T h e r e  a r e  s l i g h t  d i f f e r e n c e s  In  t h e  p i g m e n t a t i o n  p a t t e r n s  of
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t h e  two s p e c i e s .  Svmphutus c l v j t p t l u m  h a s  na r row  c r o s s b a n d s  w i t h  u n i f o r m l y  
c o l o r e d  f i n s  (becoming d a r k e r  i n  t h e  p o s t e r i o r  p o r t i o n s  o f  s e x u a l l y  m atu re  
m a l e s ) .  I n  c o n t r a s t ,  u n d e s c r i b e d  s p e c i e s  E u s u a l l y  h a s  numerous ,  w e l l -  
d e v e lo p e d  c r o s s b a n d s  and t h e  v e r t i c a l  f i n s  have a n  a l t e r n a t i n g  s e r i e s  o f  
b l o t c h e s  and  u np igm en ted  a r e a s ,
D e s p i t e  some s i m i l a r i t i e s  i n  m e r i s t i c s ,  £ ,  c 1v j t a t l u m  and £.  
t e s s e l l a t u s  a r e  q u i t e  d i s t i n c t i v e  and may be I d e n t i f i e d  by d i f f e r e n c e s  in 
p i g m e n t a t i o n  p a t t e r n s ,  modal d i f f e r e n c e s  i n  m e r i s t i c s  and maximum body s i z e .  
The e a s i e s t  way t o  d i s t i n g u i s h  t h e s e  two s p e c i e s  i s  t h a t  c l v l t a t l u m  has 
numerous  n a r ro w  c r o s s b a n d s  and l a c k s  a b l a c k  o p e r c u l a r  s p o t  ( v s .  i n  S. 
t e s s e l l a t u s  a l l  i n d i v i d u a l s  d i s p l a y  a b o l d  p a t t e r n  o f  wide c r o s s b a n d s  and 
t h e r e  i s  a w e l l - d e v e l o p e d , b l a c k  o p e r c u l a r  s p o t ) .  O t h e r  d i s t i n c t i o n s  
b e tw e e n  t h i s  s p e c i e s  and £ .  t e s s e l l a t u s  i n c l u d e  t h e  a b s e n c e  o f  s c a l e s  on the  
p o s t e r i o r  p o r t i o n s  o f  t h e  b l i n d  s i d e  d o r s a l  and a n a l  f i n s  ( p r e s e n t  I n  £ .  
t e s s e l l a t u s  L a r g e r  t h a n  a b o u t  70 nun S L ) , and t h e  m o d a l ly  Lower m e r i a t i c 3  
( v e r t e b r a e  4 7 -4 9  v s .  50-53 ;  d o r s a l  r a y s  86-93 v s ,  91-102 ( u s u a l l y  9 3 - 1 0 1 ) ;  
a n a l  r a y s  70-78 v s .  7 7 - 8 6 ) ,  The two s p e c i e s  d i f f e r  s i g n i f i c a n t l y  i n  o v e r a l l  
body s i z e  and s i z e  a t  s e x u a l  m a t u r a t i o n .  Svmphutus c l v l t a t l u m  i s  t h e  
s m a l l e r  o f  t h e  two s p e c i e s ,  r e a c h i n g  o v e r a l l  s i z e s  o f  a p p r o x i m a t e l y  152 mm 
SL and  a t t a i n i n g  s e x u a l  m a t u r i t y  a t  s i z e s  a s  s m a l l  a s  100 mm SL. Svmohurus 
t e s s e l l a t u s  i s  a  much l a r g e r  s p e c i e s  a t t a i n i n g  maximum l e n g t h s  o f  220 mm SL 
and d o e s  n o t  a t t a i n  s e x u a l  m a t u r i t y  u n t i l  r e a c h i n g  s i z e s  o f  a p p r o x i m a t e l y  
120 mm SL.
Svmphutus c i v l t a t l u m  o v e r l a p s  m e r l s t l c s  o f  a n o t h e r  11 s p e c i e s  o f  
A t l a n t i c  t o n g u e f i s h e s  . I t  c o - o c c u r s  w i t h  diontedeanus  and 2- p l a g l u s a  and
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may be c o l l e c t e d  w i t h  b o t h .  I t  d i f f e r s  from th e s e  s p e c i e s  p r i m a r i l y  In  
c a u d a l  r a y  c o u n t  (12 v s ,  10 I n  the  o t h e r s )  and p i g m e n t a t i o n  p a t t e r n s ,  
Svtflphurus d lo m e d e an u s  u s u a l l y  h a s  s p o t t e d  d o r s a l  and a n a l  f i n s  and a w e l l -  
d e v e l o p e d  p u p i l l a r y  o p e rc u lu m  ( b o th  a b s e n t  I n  £ .  c l v i t a t i u m ) . Svmphurus 
c l v i t a t i u m  c a n  be d i s t i n g u i s h e d  from £.  p l a g i u s a  by s e v e r a l  c h a r a c t e r s .  Tin; 
two s p e c i e s  d i f f e r  i n  p i g m e n t a t i o n ,  £.. p l a g l u s a  u s u a l l y  h a s  a w e l l - d e v e l o p e d  
b l a c k  p i g m e n t  s p o t  on t h e  o u t e r  ope rcu lum  ( a b s e n t  a l t o g e t h e r  o r  on ly  a 
d i f f u s e  b l o t c h  i n  £ .  c l v i t a t i u m l and  the  I n n e r  o p e r c u l a r  l i n i n g s  on b o t h  
s i d e s  o f  t h e  f i s h  a r e  h e a v i l y  p igm en ted  ( o n ly  the  e y e d - s i d e  o p e r c u l a r  l i n i n g  
I s  p i g m e n t e d  i n  £ .  c l v i  t a t l u m ) . Symphurus p l a g l u s a  h a s  l a r g e r  ayes  < 8 .3 -  
1 2 .6  v s .  7 .0 -1 1 ,0 %  HL) and  the  eyes  a r e  u s u a l l y  e q u a l  i n  p o s i t i o n  ( s l i g h t l y  
s u b e q u a l  In  S. c l v i t a t l u m ) . A lso ,  t h e  Jaws r e a c h  on ly  a s  f a r  p o s t e r i o r l y  as 
t h e  m i d - e y e  r e g i o n  I n  £ .  p l a g l u s a  w h i l e  in  £ .  c l v l t a t i u m  t h e  Jaws r e a c h  t h e  
r e a r  m a r g i n  o f  t h e  p u p i l ,  t h e  r e a r  m arg in  o f  eye o r  even  e x t e n d  s l i g h t l y  
be yond  t h e  p o s t e r i o r  m a r g i n  o f  the  lower  eye i n  £,  c l v i t a t i u m ) . In  l a r g e r  
£-  p l a g i u s a . t h e r e  a r e  4-fi  rows o f  s c a l e s  on the b l i n d  s i d e  d o r s a l  and a n a l  
r a y s  ( a b s e n t  o r  o n l y  1 - 2  s c a l e s  a l o n g  the  b a s e s  o f  the  f i n s  i n  S. 
d y l t a t f um)
Svmphurus c i v i t a t i u r n  i s  no t  e a s i l y  c o n fu s e d  w i t h  o t h e r  s p e c i e s  
kyflrepteryElMffl .  S, t r e w a v a s a e . £.  n g r m a n l , £ p j g e t  . £ .  n i g r e s c e n s . £. 
p u s l l l u s  and  u n d e s c r i b e d  s p e c i e s  A and  unde&cr ibed  s p e c i e s  B) wi th  which  i t  
o v e r l a p s  i n  m e r i s t i c s .  Svmphurus c l v i t a t l u m  d i f f e r s  from a l l  o f  t h e s e  i n  ID 
p a t t e r n  ( 1 - 4 - 3  v s .  o t h e r  p a t t e r n s ) .  I n  a d d i t i o n  to  ID p a t t e r n ,  £, 
c l v i t a t i u m  d i f f e r s  f rom t h e  Sou th  A t l a n t i c  k v a t o o t e r v e l u m  in  ca u d a l  r a y  
number (12  v s ,  10)  and  In  l a c k i n g  a p u p i l l a r y  operculum and  a ca u d a l  b l o t c h
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(bo th  p r e s e n t  I n  J3. k v a p o p te p y g lu p i ) . I t  d i f f e r s  from t h e  S o u th  A t l a n t i c  S. 
t r e w a v a s a e  p r i n c i p a l l y  In  c a u d a l  r a y  co u n t  (12 v s .  10) and  modal  d i f f e r e n c e s  
I n  m e r i s t l c s ,  Svmphurus c l v i t a t i u m  can  be d i s t i n g u i s h e d  from £ ,  n o r m a n l . S. 
o l g e r . £ .  n i g r e s c e n s . £ .  p u s l l l u s  and u n d e s c r l b e d  s p e c i e s  A and  B by ID 
p a t t e r n  ( 1 - 3 - 3  i n  £,  n o r m a n ! . 1 - 3 - 2  In  a l l  t h e  o t h e r s ) .  Svmphurus n o r m a n l  
a l s o  p o s s e s s e s  s c a l e s  on  t h e  b l i n d  s i d e  d o r s a l  and  a n a l  f i n s  ( a b s e n t  i n  £ .  
c l v l t a t l u i p ) . Svmphurus c l v l t a t l u p i  d i f f e r s  f rom t h e  1 -3 -2  s p e c i e s  ( e x c e p t  
u n d e s c r i b e d  s p e c i e s  A and  B) i n  h a v i n g  an u n p lgm e n te d  p e r i t o n e u m  ( b l a c k  In 
the  o t h e r s ) .  Svmphurus c l v i t a t i u m  d i f f e r s  f u r t h e r  from u n d e s c r i b e d  s p e c i e s  
A and B by body  s i z e  (152  v s .  <50 mm SL) and  p i g m e n t a t i o n  ( d a r k  brown w i t h  
c r o s s b a n d s  and  u n i f o r m l y  p i g m e n te d  f i n s  v s .  l i g h t  brown o r  y e l l o w i s h  body 
w i t h  r e t i c u l a t e  p a t t e r n  i n  u n d e s c r i b e d  s p e c i e s  A and  d a r k ,  c h o c a l a t e  brown 
body w i t h  X and  Y m a r k i n g s  and f i n s  w i th  a l t e r n a t i n g  s e r i e s  o f  b l o t c h e s  and  
u n p l g m e n te d  a r e a s  In  u n d e s c r l b e d  s p e c i e s  B.
Description
Svmphurus c i v l t a t i u m  I s  a m ed iu m -s iz e d  t o n g u e f i s h  r e a c h i n g  maximum 
l e n g t h s  o f  a p p r o x i m a t e l y  152 mm SL. The u s u a l  ID p a t t e r n  I s  1 - 4 - 3 ,  l e s s  
f r e q u e n t l y  1 - 4 - 2  and 1 - 5 - 3  (T a b le  9 ) .  Caudal  r a y s  u s u a l l y  12 (T ab le  1 0 ) ,  
D o r s a l  r a y s  86 -93  ( T a b l e  1 1 ) .  Anal  r a y s  70-78 ( T a b l e  1 2 ) .  V e r t e b r a e  4 7 - 4 9  
(T a b le  1 3 ) .  H y p u r a l s  4 .  L o n g i t u d i n a l  s c a l e  rows 66 -83 ,  u s u a l l y  74-83 
(T a b le  1 4 ) .  S c a l e  rows on  head  p o s t e r i o r  to  l o w e r  o r b i t  16 -20  (T a b le  1 5 ) .  
L a t e r a l  s c a l e  rows 26 -39  (T a b le  1 6 ) .  P r o p o r t i o n a l  m easu rem en ts  a p p e a r  In  
T a b l e s  77 -78 .
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Body r e l a t i v e l y  deep ( d e p t h  24 ,7 -32 .8%  S L ) ; g r e a t e s t  d e p t h  i n  a n t e r i o r  
t h i r d  o f  body.  Head wide (21 .2 -27 ,1 %  SL) ; w i t h  r e l a t i v e l y  s h o r t ,  somewhat 
s q u a r i s h  s n o u t  (16 ,9 -23 ,1%  H L ) . Snou t  c o v e r e d  w i t h  sm a l l  c t e n o i d  s c a l e s .  
Dermal p a p i l l a e  w e l l  d e v e lo p e d  on b l i n d  s i d e  s n o u t  and  c h i n  r e g i o n s ,  
p o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  r e a c h e s  t o  m idd le  o r  p o s t e r i o r  m a r g i n  o f  the  
p u p i l  o f  the  low er  e y e .  Lower l i p  on o c u l a r  s i d e  b e a r s  a d i s t i n c t ,  f l e s h y  
r i d g e  a s h o r t  d i s t a n c e  b e f o r e  p o s t e r i o r  m arg in .  Eyes r e l a t i v e l y  s m a l l  ( 7 . 0 -  
11.0% H L ) ; s l i g h t l y  s u b e q u a l  i n  p o s i t i o n .  Eyes n o t  c o v e r e d  w i t h  s c a l e s ;  
u s u a l l y  o n l y  1-3  s m a l l  c t e n o i d  s c a l e s  i n  narrow i n t e r o r b l t a l  s p a c e .
P u p i l l a r y  op e rc u lu m  a b s e n t .  D o r s a l  f i n  o r i g i n  u s u a l l y  s i t u a t e d  a n t e r i o r  t o  
a n t e r i o r  m a r g i n  o f  u p p e r  eye ;  o c c a s i o n a l l y  o n l y  r e a c h i n g  f r o n t  m arg in  o f  
p u p i l  o f  u p p e r  e y e .  S c a l e s  u s u a l l y  a b s e n t  on b l i n d  s i d e  d o r s a l  and a n a l  
f i n s ;  o c c a s i o n a l l y  spe c im ens  w i t h  1-3 s m a l l  s c a l e s  a t  p r o x i m a l  b a s e  o f  f i n  
r a y s  b u t  w i t h o u t  s c a l e s  i n  s h o r t  rows on d i s t a l  p o r t i o n s  o f  f i n  r a y s ,
T e e th  w e l l  d e v e lo p e d  on b l i n d  s i d e  Jaws .  Lower Jaw on o c u l a r  s i d e  w i t h  
a s i n g l e ,  m o s t l y  In co m p le t e  row o f  s l e n d e r  t e e t h  on a n t e r i o r  t h i r d  o f  Jaw.  
Upper j aw  on eyed  s i d e  w i t h  o n l y  a s m a l l  row o f  t e e t h  on a n t e r i o r  t h i r d  o f  
p r e m a x l l l a ;  o r  o c c a s i o n a l l y  p r e m a x i l l a  l a c k i n g  t e e t h  a l t o g e t h e r .
P ig m e n ta t io n
Body c o l o r a t i o n  g e n e r a l l y  s i m i l a r  f o r  b o t h  s e x e s  ( d i f f e r e n c e s  In 
p i g m e n t a t i o n  due t o  dimorphism a r e  p o i n t e d  o u t ) ,  Eyed s u r f a c e  u s u a l l y  l i g h t  
t o  d a r k  brown w i t h  d a r k  brown c r o s s b a n d s  d e v e lo p e d  o r  a b s e n t .  C r o s s b a n d s ,  
when d e v e l o p e d ,  n a r r o w ,  numerous ( 6 - 1 4 )  sometimes s h a r p l y  c o n t r a s t i n g  
( e s p e c i a l l y  i n  m a tu r e  f e m a le s )  o t h e r w i s e  f a i n t  and  b a r e l y  p e r c e p t i b l e
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a g a i n s t  d a r k  body c o l o r a t i o n .  Crossbands  n o t  c o n t i n u e d  o n t o  d o r s a l  and ana l  
f i n s .  The f i r s t  band c r o s s e s  the  head a s h o r t  d i s t a n c e  a n t e r i o r  to  
o p e r c u l a r  o p e n in g ,  Bands a l o n g  the  t r u n k  a r e  3-4 t o  5-6 s c a l e  rows wide. 
O f t e n  t h e  l a s t  two bands Imm edia te ly  b e f o r e  c a u d a l  f i n  b a s e  c o n j o i n e d .  
O pe rc u lum  on eyed  s id e  o f t e n  w i th  a dusky b l o t c h  on d o r s a l  margin .  T h i s  
dusky  b l o t c h  r e s u l t s  from the  d a rk  p i g m e n t a t i o n  o f  t h e  i n n e r  l i n i n g  showing 
t h r o u g h  to  t h e  o u t e r  s u r f a c e .  L in ing  o f  i n n e r  ope rcu lum  and  i s th m u s  on 
e y e d - s i d e  u s u a l l y  h e a v i l y  p igm en ted ;  l i n i n g  o f  b l i n d  s i d e  operculum and 
b l i n d  s i d e  I s thm us  u s u a l l y  n o t  p igmented .  Moustache  u s u a l l y  d e v e lo p e d  on 
e y e d - s l d e  u p p e r  l i p ;  lower  l i p  on e y e d - s i d e  f r e q u e n t l y  p ig m e n te d  b u t  u s u a l l y  
w i t h o u t  d e f i n i t e  m ous tache .  B l in d  s i d e  u np lgm e n te d ,  o f f - w h i t e .  Pe r i toneum  
u n p l g m e n te d .
P i g m e n t a t i o n  o f  the  d o r s a l  and a n a l  f i n s  i s  s i m i l a r  i n  bo th  s e x e s ,  
h o w e v e r ,  m a le s  t e n d  to  have d a r k e r  f i n s  g e n e r a l l y .  I n  t h e  a n t e r i o r  two- 
t - h l r d s  o f  the  body,  each r a y  o f  the  d o r s a l  and  a n a l  f i n s ,  b e g i n n i n g  w i t h  the  
f i r s t  r a y ,  s t r e a k e d  w i th  brown pigment  s i m i l a r  in  shade  and  I n t e n s i t y  to  
body  c o l o r .  Rays pigmented  f o r  e n t i r e  l e n g t h  e x c e p t  f o r  d i s t a l  p o r t i o n s  
n e a r  t i p  o f  f i n  which a r e  unplgmented .  F in  membranes i n  a n t e r i o r  t h r e e -  
q u a r t e r s  o f  body  unp lgmented.  In  p o s t e r i o r  o n e - t h i r d  o f  body,  d o r s a l ,  ana l  
and  c a u d a l  f i n s  more h e a v i l y  pigmented  and c o n s i d e r a b l y  d a r k e r  t h a n  a n t e r i o r  
t w o - t h i r d s  o f  f i n .  Fin membrane i n  p o s t e r i o r  q u a r t e r  o f  body h e a v i l y  
p i g m e n t e d .  B a s a l  t h i r d  o f  c a u d a l  f i n  on ly  l i g h t l y  p i g m e n t e d ;  p o s t e r i o r  two- 
t h i r d s  o f  c a u d a l  f i n  and membrane h e a v i l y  p igm en ted .  D i s t a l  t i p s  o f  middle  
c a u d a l  f i n  r a y s  unplgmented  o r  middle  f i n  r a y s  o f  c a u d a l  s t r e a k e d  w i t h  
p i g m e n t  b u t  i n t e r v e n i n g  membrane unplgmented .
433
T a b l e  77. Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  i n  t h o u s a n d t h s  o f  S t a n d a r d  
L e n g t h r e x c e p t  SL ( i n  nun), f o r  Symphurus c l y l t a t l u m .
C h a r a c t e r H PAPCE HEAP S R
SL 30 4 8 . 8 - 1 4 9 . 3 1 0 8 . 6 2 4 . 9 6
BD 30 2 4 7 - 3 2 8 3 0 6 . 9 1 6 . 4 2
PDL 29 2 2 - 4 6 34 . 5 6 , 7 8
PAL 30 1 4 7 - 2 3 8 202 .4 1 9 . 7 5
DBL 30 9 2 5 - 9 8 2 963 .0 13 .22
ABL 30 7 4 5 - 8 9 1 7 9 7 . 9 3 1 . 3 6
PL 30 4 9 - 8 5 63,  0 8 . 8 3
PA 26 3 3 - 7 4 4 4 .  7 1 0 . 2 3
CFL 2 9 8 7 - 1 2 4 108 . 6 9 . 3 2
HL 30 1 7 0 - 2 1 9 1 9 1 . 3 1 1 . 5 5
HW 30 2 1 2 - 2 7 1 238 . 3 1 4 . 4 2
POL 30 1 1 7 - 1 8 7 134 . 3 1 3 . 6 4
SNL 30 3 1 - 4 7 3 9 . 5 3 . 5 5
UJL 30 3 7 - 5 4 43 . 5 4 . 8 8
ED 30 1 3 - 2 1 1 6 . 6 2 . 0 1
CD 29 3 9 - 6 8 5 0 . 6 7 . 3 2
UHL 30 1 3 9 - 1 8 4 1 5 0 . 9 1 1 . 6 0
LHL 30 8 7 - 1 1 8 103 .9 6 . 8 6
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T a b l e  78. Summary o f  m orphom e t r ie s  e x p r e s s e d  I n  t h o u s a n d t h s  o f  Head Length 
( e x c e p t  HW/HL) f o r  Symphurus c l v i t a t i u m .
C h a r a c t e r U PAP5E MEAN ££
Htf/HL 30 1 . 0 2 - 1 . 4 7 1 ,2 0 . 1 0
POL 30 645-740 6 9 2 .0 27 .4 5
SNL 30 169-231 2 0 6 .4 13 .8 4
UJL 30 131-289 22 7 .7 24,  14
ED 30 70-110 8 7 .8 10 ,26
CD 29 225-331 26 7 ,9 30 ,5 5
OPLL 29 253-303 321, 3
oCOfi
OPUL 29 178-329 23 0 .0 34 .8 6
UHL 30 636-996 83 2 .6 82 .1 4
LHL 30 462-629 54 3 .0 4 6 ,0 0
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G e o g r a p h i c D i s t r i b u t i o n  ( F i g .  29)
Svmphurus c l v i t a t i u m  o c c u r s  In  t h e  w e s t e r n  N o r t h  A t l a n t i c  a l o n g  th e  
s o u t h e a s t e r n  c o a s t  o f  the  U n i t e d  S t a t e s  f rom Cape H a t t e r a s ,  NC t o  the  
Y u c a t a n  P e n i n s u l a  In  Mexico.  In  t h e  o pe n  A t l a n t i c ,  £ ,  c i v j  t a t l u m  r a n g e s  a s  
f a r  n o r t h  a s  t h e  Cape H a t t e r a s  r e g i o n .  From t h e r e ,  i t  e x t e n d s  s o u th w a r d  to  
t h e  s o u t h e r n  t i p  of  F l o r i d a .  T h e re  i s  a  s i n g l e  r e c o r d  f o r  t h i s  s p e c i e s  from 
B e r m u d a .
I n  t h e  G u l f  o f  Mexico c l v l t a t l u m  o c c u r s  m o s t  commonly w e s t  o f  
A p a l a c h i c o l a  Bay In  n o r t h e r n  F l o r i d a .  I t  i s  one o f  t h e  m os t  commonly
c o l l e c t e d  t o n g u e f l s h e s  on t h e  s h a l l o w  s h e l f  r e g i o n s  o f  t h e  C e n t r a l  and
w e s t e r n  G u l f  o f  Mexico from Alabama t o  T e x a s ,  A l o n g  t h e  c o a s t  o f  n o r t h e r n  
M e x ic o ,  t h i s  s p e c i e s  o c c u r s  on sandy s u b s t r a t e s  a t  l e a s t  a s  f a r  s o u t h  as  t h e  
E a s t  M ex ican  s h e l f  (Cabo R o j o ,  V e r a c r u z  t o  S a b u n c u y ,  Y u c a t a n ) .
Topp and  H o f f  (1972)  n o t e d  t h e  g e n e r a l  a b s e n c e  o f  t h i s  s p e c i e s  a l o n g  
t h e  w e s t  F l o r i d a  s h e l f ,  They were a b l e  t o  f i n d  J u s t  a s i n g l e  r e c o r d  ( f r o m  
G l n s b u r g  1951)  f o r  £ ,  c i v l t a t i u m  i n  t h e  e a s t e r n  G u l f  o f  M ex ico  ( f rom  S t .  
J o s e p h  Bay) .  They d i d  n o t  c o l l e c t  any  s p e c i m e n s  o f  t h i s  s p e c i e s  d u r i n g  t h e  
H o u r g l a s s  c r u i s e s .  E x a m in a t i o n  o f  c o l l e c t i o n  d a t a  f o r  347 s p e c i m e n s  from 
t h i s  s t u d y  a l s o  r e v e a l s  a g e n e r a l  a b s e n c e  o f  t h i s  s p e c i e s  f rom  t h e  w e s t e r n  
F l o r i d a  s h e l f .  Only two l o t s  r e p o r t e d  t h i s  s p e c i e s  f rom t h e  T o r t u g a s  r e g i o n
o f f  t h e  s o u t h e r n  F l o r i d a  r e g i o n .
Svmphurus c l v i t a t i u m  o c c u r s  on s a n d y  s u b s t r a t e s  t h r o u g h o u t  I t s  r a n g e .  
The d i s t r i b u t i o n  o f  t h i s  s p e c i e s ,  b o t h  i n  t e r m s  o f  d e p t h  o f  o c c u r r e n c e  and  
g e o g r a p h i c  e x t e n t ,  a p p a r e n t l y  c o i n c i d e  w i t h  t h e  g e n e r a l  d i s t r i b u t i o n  o f  s a n d  
s u b s t r a t e s  on  t h e  open c o n t i n e n t a l  s h e l f .  The g e n e r a l  s c a r c i t y  o f  t h i s
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s p e c i e s  on t h e  w e s t  F l o r i d a  s h e l f  and t h e  Y uc a tan  P e n i n s u l a ,  f o r  exam p le ,  
a r e  due p r i m a r i l y  to  the  s t r i k i n g l y  d i f f e r e n t  s u b s t r a t e  c o m p o s i t i o n s  in  
t h e s e  r e g i o n s .  Along  t h e  w e s t  F l o r i d a  s h e l f ,  Topp a n d  H of f  ( 1 9 7 2 )  r e p o r t e d  
s u b s t r a t e s  to  c o n s i s t  o f  l i t h l f i e d  s e d i m e n t s  o f  c e m e n t e d  l i m e ,  i n c l u d i n g  
l ) n e a r s h o r e  d e p o s i t s  o f  c e m e n te d  s h e l l  b e a c h r o c k ,  2 ) l i m e s t o n e t r a n g i n g  from 
s o f t  m ar l  t o  c o n g l o m e r i t i c  a n d  f o r a r a i n i f e r a l  l i m e s t o n e ,  3 ) s m a l l  p a t c h e s  o f  
l i v i n g  and dead  c o r a l ,  and 4 ) c a l c a r e o u s  a l g a e ,  p r i m a r i l y  In 55 -92  m. They 
n o t e d  t h a t  the  s u b s t r a t e s  o f  the  Yuca tan  P e n i n s u l a  a r e  s i m i l a r  I n  
c o m p o s i t i o n  to  t h o s e  o f  the  w e s t  F l o r i d a  s h e l f .  I n  c o m p a r i s o n ,  s u b s t r a t e s  
i n  t h e  C e n t r a l  a n d  w e s t e r n  G u l f  o f  Mexico ( r o u g h l y  f ro m  th e  M i s s i s s i p p i  
D e l t a  t o  Cabo R o j o ,  V e r a c r u z )  c o n s i s t  o f  s a n d s ,  s i l t s  and  c l a y s ,  d e l i v e r e d  
p r i m a r i l y  by  t h e  M i s s i s s i p p i  and  Rio Grande  R i v e r s .  S a n d - s i z e  p a r t i c l e s  a r e  
f o u n d  o n ly  i n  b a y s  and I n s h o r e  a r e a s  a l o n g  most  o f  t h e  c o a s t ,  w h i l e  f i n e  
s i l t  o c c u r s  a c r o s s  the  e n t i r e  s h e l f  (van  A nde l  I 9 6 0 ) .
S u b s t r a t e  p r e f e r e n c e  may a l s o  a f f e c t  t h e  d i s t r i b u t i o n  o f  t h i s  s p e c i e s  
a l o n g  th e  s o u t h e a s t e r n  c o a s t l i n e  o f  t h e  U n i t e d  S t a t e s ,  A p p a r e n t l y ,  t h e  
d e p t h  o f  o c c u r r e n c e  (11-40  m, s e e  below)  f o r  S- c l v l t a t i u m  c o i n c i d e s  w i t h  
s a n d - a i l t  s u b s t r a t e s  on t h e  i n n e r  p o r t i o n s  o f  the  s h e l f  and  t h i s  s p e c i e s  I s  
g e n e r a l l y  a b s e n t  f rom l i v e - b o t t o m  h a b i t a t s  o c c u r r i n g  a t  s i m i l a r  d e p t h s .
B a t h y m e t r i c  D i s t r i b u t i o n
A l l  l i f e  h i s t o r y  s t a g e s  o f  Svmphurus c l v l t a t i u m  a r e  found on  the  open 
s h e l f .  A l though  t h i s  s p e c i e s  h a s  been  c o l l e c t e d  o v e r  a  wide  d e p t h  range  
f rom  1-73 m e t e r s  ( T a b le  79 ) ,  i t s  c e n t e r  o f  a b u n d a n c e ,  b a s e d  on o v e r a l l  
f r e q u e n c y  o f  c a p t u r e  and g e n e r a l  abunda nce ,  o c c u r s  b e t w e e n  11 -45  m e t e r s .
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A p prox im a te ly  91% ( 1 9 9 /216 )  o f  the  spe c im ens  examined  In t h e  p r e s e n t  s tu d y  
were c a p t u r e d  a t  t h e s e  d e p t h s .  The d e e p e s t  c a p t u r e s  o f  t h i s  s p e c i e s  were 
made a t  73 and 62 m. where a s i n g l e  f i s h  was t a k e n  e a c h  t im e .  I t  i s  a l s o  
u n u s u a l  f o r  t h i s  s p e c i e s  to  o c c u r  i n  s h a l l o w  o r  i n s h o r e  r e g i o n s .  Only 4 
f i s h  were c o l l e c t e d  i n  w a t e r s  s h a l l o w e r  t h a n  10 m e t e r s .  T h ree  o f  t h e s e  f i s h  
were s m a l l  j u v e n i l e s  (<35 mm SL),
T a b le  79. Summary o f  b a t h y m e t r i c  d i s t r i b u t i o n  f o r  216 £ .  c I v l t a t  ium .
Depth l _ l f l  11-20 21-30  3 1 - 4 0  41 -30  3 1 -6 0  £2  21
Number 4 57 74 57 11 11 1 1
S i z e  and Sexual  M a t u r i t y
Svmphurus c l v i  t a t  ium I s  a m e d iu m - s iz e d  s p e c i e s  o f  t o n g u e f i s h ,  r e a c h i n g  
a maximum l e n g t h  a ro u n d  152 mra SL ( F i g .  2 8 ) .  The L a r g e s t  f i s h  examined ,  a 
fem a le  (152 mm S L ) , was on ly  s l i g h t l y  l a r g e r  t h a n  t h e  l a r g e s t  male  (149 mm 
S L ) . Most o f  t h e  f i s h e s  examined r a n g e d  i n  s i z e  from 80-140 mm SL.
Based on t h e  r e p r o d u c t i v e  s t a g e s  o f  f e m a l e s ,  i t  a p p e a r s  t h a t  t h i s  
s p e c i e s  m a tu re s  a t  s i z e s  u s u a l l y  l a r g e r  t h a n  90 mm SL. Of 86 f e m a l e s ,  t h r e e  
were immature.  The immature f e m a le s  r a n g e d  In s i z e  f rom 83-95  mm SL. The 
two s m a l l e s t  g r a v i d  f em a le s  r a n g e d  In  s i z e  f rom 80-90 mm SL. The m a j o r i t y  
o f  g r a v i d  f em a le s  were l a r g e r ,  r a n g i n g  i n  s i z e  from 91 -140  mm SL.
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M a t e r i a l  Examined
Measured  and Counted 27 Spec im ens ,  14 L o t s .
USNM 155227;  Holo type  ( 1 1 0 ) ;  2 9 ° 0 6 r30"N 89°40 'U ;  17M; 08 VII 38. ALA 3015;
3 ( 7 5 . 5 - 8 5 . 2 ) ;  AL; to  30M; 1960. ALA 6 0 6 .2 9 ;  ( 9 4 . 4 ) ;  Horn I s l a n d ,  MS; VII- 
V I I I  58. FMNH 45109;  3 ( 1 3 8 - 1 4 9 ) ;  27°43 'N  96°51'W; 27M; 26IX 50, FMNH 
45979;  (1 1 0 ) ;  29°22 'N 88°40 'U ;  51M; 22 X 53. IMS 544; 3 ( 1 2 1 - 1 3 0 ) ;  W 
Campeche, Mexico;  27M; 22-29 Vl l  51, TU 75907; 3 ( 1 3 1 -1 3 6 ) ;  2 7 ° 3 5 ‘04 'N  
8 0 ° 0 4 ' 0 4 1,W; 26M; 05 IX 65. UF 13062; ( 1 3 0 ) ;  2 8 ° 3 5 ,5 'N  80°08 'U;  62M; 21 I I  
65.  UMML 1783; (130) ;  2 0 ° 1 2 ‘N 9 1 ° 4 0 ‘W; 37M; 11 XII  52. USNM 154946;  
F a r a t y p e  (1 3 9 ) ;  Cape C a n a v e r a l ,  FL; 18M; 04 IV 40. USNM 157403; P a r a ty p e
( 1 0 9 ) ;  3 5 ° 2 l ' 1 0 If 7 5 ° 2 2 '4 0 " ;  26M; 19 X 1884.  VIMS UNCAT; 2 ( 4 8 . 8 - 7 2 . 2 ) ;
C a l c a s i e u  Lake,  LA (3 0 ° 9 3 'N ) ;  F e b r u a r y ,  1982. VIMS UNCAT; 9 ( 8 0 . 6 - 1 0 8 ) ;  3 
mi. o f f s h o r e ,  P o r t  A r a n s a s ,  TX ( 2 8 ° 9 7 'N ) ;  15M; 16 IX 82.
Coun ted 142 Specimens,  42 L o t s .
ALA 301 ,1 7 ;  2 ( 8 5 . 4 - 9 4 . 3 ) ;  Dauph in  I s l a n d ,  AL; 28 IX 52. ALA 3 5 3 .0 5 ;  (108);  
Mobile  Ship Cha nne l ,  AL; 06 IX 51. ALA 2385;  1 3 ( 8 5 . 8 - 1 0 3 ) ;  Dauphin I s l a n d ,  
AL; 15 V I I -20 V I I I  66. FMNH 45427;  7 ( 1 2 6 - 1 4 0 ) ;  20°18 'N  91°48 'U;  42M; 07 XII 
52. FMNH 46369;  11 (115 -138 ) ;  19°48 'N 91°20 'W; No Depth;  25 V I I I  51.  GCRL 
V 79 ,16383;  2 ( 7 6 . 0 - 8 6 . 5 ) ;  Lagunas de T e rm inos ,  Pun ta  Z a c h t a l .  Campeche,
Mexico;  No Depth;  17 x l  70. IMS 543; 1 6 (1 2 6 -1 4 2 ) ;  P t a  F r o n t e r a , Mexico;
31M; 29 V I I -06 V I I I  51. TCWC 4107 4;  ( 1 0 0 ) ;  2 9 ° 1 0 ’N 9 4 ° 3 0 ’U; 14M; 20 IX 73. 
TCWC 418 9 .2 1 ;  1 8 ( 9 7 .8 - 1 2 4 ) ;  28°26 'N ;  95°23 'W; 28M; 29 IX 73. TCWC 4195.31 ;
9; 28°25 'N  9 5 ° 1 8 , V; 35H; 31 X 73. UMML 1784; (1 3 0 ) ;  20°12 'N 91°40'W; 37M;
11 XII  52. UMML UNCAT OR5121; 3 ( 1 3 6 - 1 4 0 ) ;  2 8 ° 3 4 ’N 0O°15'W; 42M; 19 XI 64.
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UMML UNCAT 0R5344; ( 1 3 1 ) ;  28°12 ' N 80°05 'W ;  60M; 14 I I I  6 5 .  UMML UNCAT 
SB5105; (1 1 8 ) ;  27°57 'N  80°03 'W; 55M; 2fl IX 63 .  UMML UN CAT (Removed from 
UMML 11160) ;  (1 2 8 ) ;  2 8 ° 0 7 ’N 9 5 ° 5 3 ’W; 37M; 26 I 58 .  USNM 86139 ;  P a r a t y p e s  
2 ( 1 1 8 - 1 2 6 ) ;  A ransas  P a s s .  TX; 15M; 05 111 17.  USNM 66140 ;  P a r a t y p e  ( 1 2 0 ) ;  
C a l c a s i e u  P a s s ,  LA; 9M; 15 I I  17,  USNM 86153;  P a r a t y p e  ( 1 2 0 ) ;  S t .  J o s e p h ' s  
Bay,  FL; No Depth;  27 I 17. USNM 120081;  P a r a t y p e  ( 1 1 1 ) ;  G a l v e s t o n ,  TX; Nn 
D ep th ;  1941.  USNM 120082;  P a r a t y p e  ( 8 1 , 5 ) ;  A r a n s a s  P a s s ,  TX; No D e p th ;  07 
V I I I  41 .  USNM 154945; p a r a t y p e s  3 ( 1 2 2 - 1 3 0 ) ;  2B°54 'N  9 1 ° 4 l . 5 ’W; 18M; 11 VII  
38,  USNM 154947; 5 ( 1 1 0 - 1 2 3 ) ;  2 8 ° 5 5 . 5 ' N  9 l ° 4 6 'W ;  18M; 11 VII  38 .  USNM
154948;  P a r a t y p e s  2 ( 1 2 0 - 1 2 4 ) ;  2 8 ° 5 8 'N  9 1 ° 4 0 .5 'W ;  16M; 12 XI 3B. USNM
154949;  P a r a t y p e s  2 ( 1 0 5 - 1 2 9 ) ;  2 8 ° 4 1 . 5 ' N  91°10 'W; 15M; 11 XI 38 .  USNM
154950;  P a r a t y p e s  2 ( 1 2 2 - 1 2 4 ) ;  2 8 ° 4 7 'N  9 1 ° 2 l . 5 ' W ;  No D ep th ;  11 VII  38 .  USNM
154951;  P a r a t y p e  ( 1 2 6 ) ;  29°12 'N 8 9 ° 5 0 . 5 ’W; 13M; 0B V I I  38.  USNM 154952;  
P a r a t y p e  (1 1 7 ) ;  2 8 ° 4 3 ’N 91°13'W; 15M; 11 VII  38 .  USNM 154953 ;  P a r a t y p e s  
2 ( 1 0 2 - 1 0 5 ) ;  2 9 ° 1 2 . 5 ’N 8 9 °57 ' t f ;  7M; 10 VII  38.  USNM 154954;  P a r a t y p e s  3 (114 -  
1 1 8 ) ;  2 8 ° 3 5 .5 'N  9 1 ° 0 l , 5 ’M; 22M; 13 VII  38, USNM 155226;  P a r a t y p e  ( 1 1 4 ) ;  
28 °4 5 'N  9 1 ° 1 7 . 5 ' t f ;  16M; 11 VII 38 .  USNM 157399;  P a r a t y p e s  3 ( 1 0 9 - 1 2 1 ) ;  Grand 
T e r r e ,  LA; No Depth;  02 VII 30.  USNM 157400;  P a r a t y p e s  3 ( 9 9 , 7 - 1 1 8 ) ;  G rand  
T e r r e ,  LA; No Depth;  27 VI 30. USNM 157401;  P a r a t y p e  ( 1 1 7 ) ;  G a l v e s t o n ,  TX; 
10M; 26-27  I I  17. USNM 157402; P a r a t y p e  ( 1 1 7 ) ;  M o b i l e ,  AL; 13M; 07 I I  17. 
USNM 157693;  5 ( 1 1 7 - 1 2 6 ) ;  2 0 ° 0 5 ’N 9 l ° 2 8 ’W; 31M; 26 V I I I  51 .  USNM 157694;  
3 ( 1 2 8 - 1 3 2 ) ;  2D°05'N;  91°2B'W; 31M; 26 V I I I  51,  USNM 274484;  ( 1 1 7 ) ;
2 8 ° 1 3 . 5 '  N B0°21'W; 22M; 14 XI 63 USNM 274485;  ( 1 3 2 ) ;  N o f  S o t o  La M a r i n a ,  
Mexico ;  No Depth;  15 I I I  47.  USNM UNCAT Removed from USNM 157692 ;  ( 1 2 7 ) ;
31M, USNM UNCAT SB5320; 1 4 ( 1 1 4 - 1 4 2 ) ;  2 8 °1 3 'N  8 0 ° 2 l 'W ;  22M; 14 XI 63,
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o t h e r  M a t e r i a l  178 Spec im ens ,  24 L o t s .
ALA 798 .14 ;  2 ( 1 0 8 - 1 1 0 ) ;  G u l f  S h o r e s ,  B r e t o n  I s l a n d ,  AL; No Depth ;  3 V I I I  99. 
ANSP 55825;  ( 1 2 5 ) ;  B r e t o n  I s l a n d ,  LA; November,  1930.  ANSP 94305;  ( 2 5 ) ;  Key 
West ,  FL; 1M; 21 I I I  58.  ANSP 137573;  < 7 9 . 3 ) ;  Bermuda; Washed o n t o  s h o r e .  
BMNH 1 9 3 1 . 1 1 . 5 . 7 5 ;  1; R e v e r s e d  Spec imen;  B r e t o n  I s l a n d ,  LA, CAS-SU 40556;  
( 1 3 3 . 4 ) ;  F r e e p o r t ,  TX; 28 IV 40. FMNH 45980;  2 ( 1 1 0 - 1 2 0 ) ;  2 8 ° 4 5 ’N 89°15 'W;
6OK; 23 X 53. FMNH 45981;  2 ( 1 0 9 - 1 1 9 ) ;  2 8 ° 5 6 ’N 89°09'W; 59M; 25 X 53.  FMNH 
79B51; 3 ( 1 3 9 - 1 5 2 ) ;  2 7 ° 4 3 ’N 9 6 ° 5 3 ’W; 26H; 1 4 X 1 1  50. FMNH 86369;  (1 1 3 ) ;  
29°42 'N  8S°29 ' t f ;  37M; 10 V I I I  51, FMNH 89568;  2 ( 1 1 9 - 1 2 1 ) ;  29°42 'N  88°29'W; 
37M; 10 V I I I  51.  GCRL V79:16384;  ( 3 2 . 7 ) ;  Laguna e l  Carmen, T a b a s c o ,  Mexico; 
02 I I I  78. TCWC 2 2 5 1 ,1 ;  ( 1 2 6 ) ;  29°09 'N  8 8 °5 2 'V ;  73M; 10-16 XII  63.  TU 
92501;  2 5 ( 8 2 . 0 - 1 2 0 ) ;  29Ol l ’05"N 80°53 '05"W;  12M; 24 I I  70. TU 5374;  18(113-  
137) ;  2 9 ° 1 4 , 4 ' N 88 °5 2 .4 'W ;  32M; 11 V I I I  52.  UF 35486;  ( 1 2 5 ) ;  2 9°5B .1 'N  
8 1 ° 1 6 . 9'W; 14K. UF/FSU 20946;  (1 1 5 ) ;  29°41 'N  8 8 ° 1 4 . 5 ’W; 45M; 22 VII  71.
UMHL UNCAT 0R5344; ( 1 3 1 ) ;  2 8°12 'N  80°05'W; 60M; 14 I I I  65. UMML UNCAT 
OR5346; 3 ( 1 1 8 - 1 3 4 ) ;  28°22 'N  8 0 ° 0 5 ’W; 60M; 14 I I I  65.  UMML UNCAT SB5105; 
( 1 0 4 ) ;  2 7 ° 5 7 ’N 8 0 ° 0 3 ’W; 55M; 28 IX 63.  UMMZ 199071;  5 ( 4 6 . 0 - 5 7 . 3 ) ;  Texas ;
0B-09 IV 39. UNC UNCAT; 3 ( 2 2 - 2 4 ) ;  Cape F e a r  R i v e r ,  NC; A u g u s t ,  1981.  USA 
1905;  2 5 ( 9 1 . 9 - 1 2 2 ) ;  2 9 °5 7 'N  87°54 'W; 26M; 20 IV 75, USA 4070;  2 0 ( 1 1 1 - 1 2 7 ) ;  
10ml. SSE P o r t  A r a n s a s ,  TX; No D ep th ;  3 XII 75.
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F i g u r e  29. G e o g r a p h ic  d i s t r i b u t i o n s  o f  Svmphurus c l v i t a t i u m . U n d e s c r l b e d  
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wSvmphurus  t e s s e l l a t u s  (Quoy an d  G a im a r d  1824)
( F i g .  50A).
P l a e u s i a  t e s s e l l a t a
Quoy and Gaimard 1824: 240;  O r i g i n a l  d e s c r i p t i o n ;  Coun ts  and  c o l o r  
d e s c r i p t i o n ;  Rio de J a n e i r o  Bay, B r a z i l .
F l a g u s l a  b r a a l l i e n s l g
A g a s s i z ,  In  Spix and A g a s s i z  1831:  89;  O r i g i n a l  d e s c r i p t i o n ;  Coun t s ,  c o l o r  
d e s c r i p t i o n  and  f i g u r e ;  B r a z i l .
C a s t e l n a u  1858: 79; B r i e f  d e s c r i p t i o n  and f i g u r e .
Aphorlstla ornate
Kaup 1858:  106 ( I n  p a r t ) ;  Synonymlzed w i t h  S. p l a g u s l a  S c h n e i d e r ,  i n  Bloch 
and S c h n e i d e r  1B01.
II
G u n th e r  1862: 490 ( I n  p a r t ) ;  Synonymlzed w i t h  p l a g u s 1 a S c h n e i d e r ,  In  
Bloch and  S c h n e i d e r  1801.
Kner  1865-67:  292; L i s t e d ,  Rio de J a n e i r o ,  B r a z i l ,
Ap f r o r i s t i a  E p s c l a t a  ( n o t  DeKay)
Goode and Bean 1895:  45B; In  key and f i g u r e d ;  J a m a i c a .
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Svmohurua p l a f lu s i a
J o r d a n  and Goss 1889: 324 ( I n  p a r t ) ;  Synonymlzed w i th  £ .  p l a gu s j a  S c h n e i d e r ,  
In Bloch and S c h n e i d e r  1801.
Berg  1895: 79; ( I n  p a r t ) ;  Mar d e l  P l a t a - M o n t e v i d e o ; c o u n t s  i n c l u d e  £ .
) e n v n s l .
J o r d a n  and Evermsnn 1898: 2709 ( I n  p a r t ) ;  Synonymlzed w i t h  o l a e u s l a
S c h n e id e r ,  I n  Bloch and  S c h n e i d e r  1801.
Thompson 1916: 416; A f t e r  J o r d a n  and  Goss;  c o u n t s ,  m ea s u rem e n ts ,  b r i e f  c o l o r  
d e s c r i p t i o n .
de Vlncenz l  1920: 135; Rio de l a  P l a t a ;  d i a g n o s e d  from £ ,  1e n v n s l .
de Vlncenz l  1924: 281; L i f t e d ,  Uruguay;  c o u n t s ,
Puyo 1949: 178 ( I n  p a r t ) ;  F rench  Guyana;  f i g u r e ,  c o u n t s ,  c o l o r  d e s c r i p t i o n .
Lowe-McConnell 1962: 694 ( I n  p a r t ) ;  L i s t e d ,  B r i t i s h  G u ia n a .
Ca ldwell  1966:  84; C o l l e c t i o n s  from o f f s h o r e  l o c a l i t i e s ,  J a m a i c a .
Menezes and Benvegnu 19 76: 142; Synonym lzed w i t h  Ji. p l a g u a l a .
S o a res  1978: 23; L i s t e d ,  R io  Grande do N o r t e ,  B r a z i l ;  c o u n t s ,  c o l o r  
d e s c r i p t i o n  and f i g u r e .
Lema e t  a l , 1980: 44;  Rio  de l a  P l a t a  r e g i o n ,  RS. B r a z i l ;  synonymy.
Rosa 1980: 222 ( I n  p a r t ) ;  L i s t e d ,  P a r a l b a ,  B r a z i l .
Lucena and Lucena 1982: 56; L i s t e d ,  c o l l e c t i o n s  i n  s o u t h e r n  B r a z i l .
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Svmphur us  p l a g u s l a  t e s s e l l a t u s
G in s b u rg  1951;  199; D i a g n o s i s  and d e s c r i p t i o n  o f  s u b s p e c i e s  f rom S o u t h  
America  ( B r a z i l - U r u g u a y ) .
C e r v ig n o n  1966:  816; L i s t e d ,  V e n e z u e l a ;  ( p r o b a b l y  £ . t e a s e l l a t u s  b a s e d  d t i  
h i g h  n s e r i s t i c s ,  c o l o r  d e s c r i p t i o n  and  l a r g e  s i z e  r e p o r t e d ) .
C a r v a lh o  e t  a l .  1968: 22 ( I n  p a r t ) ;  O c c u r r e n c e  o f  s u b s p e c i e s  I n  B r a z i l .  
F a l a c i o  1974:  87 ( I n  p a r t ) ;  Colombia ;  a l l  s p e c i m e n s  l i s t e d  a s  g ,  p,  p l a e u s i a  
were m i s i d e n t l f l e d  ( a l l  were t e s s e l l a t u s ) .
Lema and  O l i v e i r a  1977: 7; Recorded  f r o m  SC( B r a z i l ;  i n  k e y ;  s u g g e s t e d  t h a t
c l v l t q t l u m . S. t e s s e l l a t u s  a n d  p l a g u s l a  a r e  g e o g r a p h i c  r a c e s  o f
t h e  same s p e c i e s .
Svmahurus n t e r o s p i l o t u s  ( —£ ,  d l o m e d e a n u s  Coode a n d  Bean)
Lema e t  a l ,  1977:  7 ( I n  p a r t ) ;  S p e c im e n s  m i s - i d e n t i f l e d .
Remarks
Comments r e g a r d i n g  t h e  n o m e n c l a t o r l a l  h i s t o r y  o f  t h i s  s p e c i e s  were  
r e v i e w e d  u n d e r  t h e  rem arks  s e c t i o n  In  t h e  a c c o u n t  o f  5 '  p l a g u s l a . A l l  
a u t h o r s  s i n c e  Kaup (1858) h a v e  c o n s i d e r e d  t e s s a 1 l a t u s  a n d  p i a g u e  1 a as
c o n s p e c l f i c .  However, r e s u l t s  o f  t h i s  s t u d y  I n d i c a t e  t h a t  b o t h  p l a e u s  in 
and £ ,  t e s s e l l a t u s  a re  v a l i d  s p e c i e s .
The o r i g i n a l  d e s c r i p t i o n  o f  P l a g u s l a  t e s s e l  l a t a  by  Quoy and  G a imard  
(1831)  p r o v i d e s  s u f f i c i e n t  I n f o r m a t i o n  t o  c l e a r l y  i d e n t i f y  t h e i r  s p e c i m e n .  
T h i s  I s  the  e a r l i e s t  name a p p l i e d  t o  a t o n g u e f l s h  c o l l e c t e d  f rom  t h e  
s o u t h e r n  B r a z i l  r e g i o n  a n d  t h e r e f o r e  h a s  p r i o r i t y  o v e r  F l a g u s i a  b r a s l l l e n s  Is
V i 5
A g a s s i z ,  I n  S p lx  and  A g a s s i z  (1B24) w h ich  I s  r e g a r d e d  a s  a j u n i o r  synonym o f  
Syinpliuryis t e s s e l l p t u s  (Quoy and  Gaimard 1824) .  The type  sp e c im e n  o f  F l . 
b r a s i l l e n s l a  was t h o u g h t  t o  have  been  d e s t r o y e d  d u r i n g  t h e  Second  World War 
(W hi tehead  and  Myers  1971) ,  however ,  r e c e n t l y  K o t t e l a t  (1984)  l i s t e d  the  
h o l o t y p e  s p e c im e n  (MHNN 691)  a s  s t i l l  b e i n g  i n  e x i s t e n c e ,  I have  no t  
examined t h i s  sp e c im e n  y e t .
I n  t h e i r  r e v i s i o n  o f  t h e  t o n g u e f i s h e s  o f  t h e  w e s t e r n  Sou th  A t l a n t i c ,  
Menezes and Benvegnu (1976)  r e p o r t e d  t h a t  t h e i r  s p e c im e n s  h a d  h i g h  m e r i s t i c s  
and  t h e  p i g m e n t a t i o n  c o n s i s t e d  o f  s h a r p l y  c o n t r a s t i n g  c r o s s b a n d s  w i t h  d o r s a l  
and  a n a l  f i n s  becoming  a lm o s t  b l a c k  i n  t h e i r  p o s t e r i o r  e x t e n t .  These 
a u t h o r s  found  l i t t l e  V a r i a t i o n  In  t h e i r  m a t e r i a l  and  b e l i e v e d  t h a t  o n l y  a 
s i n g l e  s p e c i e s  was p r e s e n t  on t h e  i n n e r  c o n t i n e n t a l  s h e l f  o f  s o u t h e r n  South 
America.  Menezes and  Benvegnu (1976)  u s e d  t h e  o l d e s t  a v a i l a b l e  
nam e , Svmphurus p l a e u s l a  (B loch  and S c h n e i d e r ) ,  f o r  t h e i r  s p e c i e s .  
A d d i t i o n a l l y ,  t h e s e  a u t h o r s  s u g g e s t e d  t h a t  s u b - s p e c i f i c  d e s i g n a t i o n s  f o r  
p l a g u s i a . a s  p r o p o s e d  by G i n s b u rg  ( 1 9 5 1 ) ,  s h o u l d  be r e - e x a m i n e d .
Based on the  h i g h  c o u n t s  and t h e  c o l o r  d e s c r i p t i o n  o f  t h e i r  spec im ens  
( s t r o n g l y  ban d e d  w i t h  f i n s  becoming b l a c k  p o s t e r i o r l y )  and  t h e  c a p t u r e  
l o c a t i o n  (o p en  s h e l f  r e g i o n  where S.. p j a g u s l a  ( s e n s u  s t r i c t u ) i s  r a r e ) ,  i t  
i s  p r o b a b l e  t h a t  Menezes and Benvegnu had  s t u d i e d  o n l y  a s i n g l e  s p e c i e s .  
However , s i n c e  S. t e s s e l l a t u s  i s  removed from t h e  synonymy o f  S. p l a g u s l a . 
t h e  a p p r o p r i a t e  name f o r  t h e i r  spec im ens  i s  £ .  t e s s e l l a t u s  (Quoy and 
G a i m a r d ) .
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Study  M a t e f j a l : 432 s p e c i m e n s ,  1 3 . 4 - 2 2 0  mm SL. 227 x - r a y e d ,  23 m e a s u r e d .  
D i a g n o s i s
A l a r g e  Svmphurus (up t o  220 mm SL) w i t h  a  1 - 4 - 3  ID p a t t e r n ,  12 c a u d a l  
r a y s ,  u n p l g r a e n t e d  p e r i t o n e u m  a n d  5 0 -5 4  v e r t e b r a e .  T h i s  s p e c i e s  most  c l o s e l y  
r e s e m b l e s  and  i s  c o m p l e t e l y  s y m p s t r l c  w i t h  u n d e s c r i b e d  s p e c i e s  D, 
u n d e s c r i b e d  s p e c i e s  E and  £ .  p l a g u s l a , I t  d i f f e r s  f rom new s p e c i e s  D i n  
h a v i n g  4 - 8  s m a l l ,  b u t  w e l l - d e v e l o p e d  a c c e s s o r y  s c a l e s  on  t h e  b l i n d  s i d e  
d o r s a l  a n d  a n a l  r a y s  ( I n  s p e c i m e n s  l a r g e r  t h a n  60 mm S L ) , a l a r g e r  e y e  (79-  
114, Jt -  95,2% HL v s .  6 8 - 1 0 4 ,  -  B4.3% H L ) , s l i g h t l y  l o w e r  m e r i s t i c s
( d o r s a l  r a y s  91 -102  v s .  9 9 - 1 0 6 ;  a n a l  r a y s  77-86 v s .  8 1 - 0 8 ;  v e r t e b r a e  u s u a l l y  
50-53  v s .  5 3 -5 4  v e r t e b r a e ) ,  somewhat  l a r g e r  body s i z e  (220  mm SL v s , 190 mm 
SL) , and S .  t e s s e l l a t u s  l a c k s  t h e  f l e s h y  r i d g e  on  t h e  e y e d - s l d e  l o w e r  l i p  
( u s u a l l y  p r e s e n t  and w e l l  - d e v e l o p e d  i n  t h e  u n d e s c r i b e d  s p e c i e s ) .  The 
p o s t e r i o r  e x t e n s i o n  o f  t h e  j a w s  I s  s l i g h t l y  more a n t e r i o r  i n  S '  t e s s e l l a t u s . 
r e a c h i n g  t o  a b o u t  t h e  r e a r  e d g e  o f  t h e  p u p i l  o r  r e a r  edge o f  t h e  e y e .  I n  
t h e  new s p e c i e s ,  t h e  j a w s  e x t e n d  t o  t h e  p o s t e r i o r  edge o f  t h e  eye a n d  i n  
many s p e c i m e n s ,  t h e  j aw s  a c t u a l l y  e x t e n d  p o s t e r i o r l y  b e y o n d  t h e  e y e s .
T he se  two s p e c i e s  d i f f e r  a l s o  i n  p i g m e n t a t i o n ,  Svmphurus t e s s e l l a t u s  
g e n e r a l l y  h a s  a b o u t  n i n e  w i d e ,  d a r k - b r o w n  c r o s s b a n d s ;  t h e  u n d e s c r i b e d  
s p e c i e s  h a s  n a r r o w e r ,  more num erous  b a n d s  ( 1 0 -1 4 ,  u s u a l l y  1 0 - 1 2 ) .  
A d d i t i o n a l l y ,  i n  5. t e s s e l l a t u s  t h e  p o s t e r i o r  t h i r d  o f  t h e  d o r s a l  a n d  a n a l  
f i n s ,  as  w e l l  a s  t h e  c a u d a l  f i n  a r e  u s u a l l y  d a r k  brown o r  b l a c k  w i t h  no 
i n d i c a t i o n  o f  b l o t c h e s .  I n  u n d e s c r i b e d  s p e c i e s  D, t h e  d o r s a l  and a n a l  f i n s  
a r e  no t  u s u a l l y  d a r k  brown o r  b l a c k  b u t  r a t h e r ,  t h e r e  i s  a n  a l t e r n a t i n g
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s e r i e s  o f  b l o t c h e s  and c l e a r  a r e a s  In  t h e  p o s t e r i o r  t w o - t h i r d s  o f  t h e  d o r s a l  
and  a n a l  f i n s .
Svmphurus t e s s e l l a t u s . e s p e c i a l l y  l a r g e  J u v e n i l e s  and  s m a l l  a d u l t s  ( t o  
a p p r o x i m a t e l y  150 mm SL) , a r e  s u p e r f i c i a l l y  s i m i l a r  I n  o v e r a l l  body  s h a p e ,  
r e l a t i v e  eye  s i z e  and  b o d y  p i g m e n t a t i o n  ( e r o s s b a n d l n g )  t o  new s p e c i e s  E. 
However ,  i t  I s  e a s i l y  r e c o g n i z e d  and  d i s t i n g u i s h e d  from t h e  new s p e c i e s  by 
d i f f e r e n c e s  In body p i g m e n t a t i o n ,  meristics and  body  s i z e .  Svmphurus 
t e s s e l l a t u s  has  a b l a c k  o p e r c u l a r  s p o t  ( a b s e n t  I n  new s p e c i e s  E) and  f ew e r  
( 7 - 9 ) ,  b r o a d  c r o s s b a n d s  ( v s .  9 - 1 5 ,  n a r r o w  c r o s s b a n d s  i n  new s p e c i e s  E) .
A lso  t h e  p o s t e r i o r  m a r g i n s  o f  t h e  d o r s a l ,  a n a l  a n d  c a u d a l  f i n s  o f  a d u l t  S, 
t e s s e l l a t u s  a r e  b l a c k  and  t h e r e  I s  b l a c k  p i g m e n t  p a t c h e s  on  t h e  b l i n d  s i d e  
o f  the  body ,  w h e r e a s  i n  new s p e c i e s  E, t h e  p o s t e r i o r  v e r t i c a l  f i n s  a r e  
p ig m e n te d  w i t h  an  a l t e r n a t i n g  s e r i e s  o f  b l o t c h e s  and  u n p i g m e n t e d  a r e a s  w i t h  
no p r o g r e s s i v e  p o s t e r i o r  d a r k e n i n g  and  t h e  b l i n d  s i d e  i s  w i t h o u t  b l a c k  
p ig m e n t  p a t c h e s .  Svmphurus t e s s e l l a t u s  h a s  m o d a l l y  h i g h e r  c o u n t s  ( v e r t e b r a e  
50-53 v s ,  4 9 -50 ;  d o r s a l  r a y s  91 -102  v s .  B9-96;  a n a l  r a y s  7 7 - 8 6  v s .  74 -80 )  
when compared to  new s p e c i e s  E, F u r t h e r  d i f f e r e n c e s  b e t w e e n  t h e s e  s p e c i e s  
a r e  t h e  p r e s e n c e  o f  s c a l e s  on  t h e  b l i n d  s i d e  d o r s a l  and  a n a l  f i n s  o f  fi. 
t e s s e l l a t u s  ( a b s e n t  i n  new s p e c i e s  E) a n d  S- t e s s e l l a t u s  a t t a i n s  
c o n s i d e r a b l y  l a r g e r  a d u l t  s i z e s  (220 v s .  130 mm SL) and  m a t u r e s  a t  l a r g e r  
s i z e s  (>110 v s .  80 mm SL) . T h e r e  a r e  e c o l o g i c a l  d i f f e r e n c e s  b e t w e e n  t h e  two 
s p e c i e s ,  e s p e c i a l l y  w i t h  r e s p e c t  t o  d e p t h  o f  o c c u r r e n c e ,  Svmphurus 
t e s s e l l a t u s  u n d e rg o e s  an  o n t o g e n e t i c  m i g r a t i o n  f rom  s h a l l o w ,  n e a r - s h o r e  
h a b i t a t s  t o  d e e p e r  s h e l f  d e p t h s  o f  up t o  00 m. I n  c o n t r a s t ,  a l l  s i z e s  o f
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new s p e c i e s  E a r e  u s u a l l y  t a k e n  i n  b e a c h  s e i n e  c o l l e c t i o n s  w i t h  some a d u l t s  
o c c u r r i n g  a t  l e a s t  a s  deep a s  25 m e t e r s .
Svmphurus t e s s e l l a t u s  c a n  be r e a d i l y  d i s t i n g u i s h e d  from £ .  p l a p u s l a  by 
s e v e r a l  c h a r a c t e r s .  Svmohurus t e s s e l l a t u s  h a s  a c c e s s o r y  s c a l e s  on t h e  
d o r s a l  and  a n a l  f i n  r a y s  o f  t h e  b l i n d  s i d e  which  a r e  n o t  p r e s e n t  i n  £.  
p l a gu s l a . A d d i t i o n a l l y ,  S. t e s s e l l a t u s  l a c k s  a f l e s h y  r i d g e  on t h e  eyed-  
s i d e  l o w e r  l i p  ( p r e s e n t  i n  a l l  s i z e s  o f  £ .  p l a g u g l a  b u t  i s  b e s t  d e v e lo p e d  In 
younge r  s t a g e s ) .  F u r t h e r  d i f f e r e n c e s  be tw een  t h e s e  two s p e c i e s  o c c u r  In  the  
d o r s a l  f i n  o r i g i n .  U s u a l l y  t h e r e  i s  one r a y  a n t e r i o r  t o  t h e  eye In S. 
o l a g u s i a  w h i le  i n  £ ,  t e s s e l l a t u s  t h e  o r i g i n  o f  t h e  d o r s a l  f i n  I s  s l i g h t l y  
more p o s t e r i o r  and  the  f i r s t  r ay  I s  s i t u a t e d  above  the  f r o n t  edge o f  the  
p u p i l  o r  t h e  m id - e y e  r e g i o n .  When v iewed  from t h e  b l i n d  s i d e ,  t h e  more 
p o s t e r i o r  o r i g i n  o f  t h e  d o r s a l  f i n  i n  S.. t e s s e l l a t u s  l a  a p p a r e n t  i n  t h e  
number o f  r a y s  o c c u r r i n g  a l o n g  th e  d o r s a l  m a r g i n  I n  t h e  s p a c e  above the  two 
n o s t r i l s .  In  £ .  t e s s e l l a t u a  u s u a l l y  o n l y  t h e  f i r s t  d o r s a l  r a y  o c c u r s  above 
t h e  s p a c e  be tw e en  t h e  n o s t r i l s  w h i l e  t h e  s e c o n d  r a y  l i e s  above the  p o s t e r i o r  
n o s t r i l  o r  even  s l i g h t l y  beyond  th e  r e a r  n o s t r i l .  In  S. p l a p u s l a  u s u a l l y  
the  f i r s t  two d o r s a l  r a y s  o c c u r  a lo n g  t h e  d o r s a l  m a r g i n  i n  t h e  s p a c e  above 
the  two n o s t r i l s ,  and I n  many s p e c im en s ,  t h e  f i r s t  d o r s a l  r a y  I s  s i t u a t e d  
a n t e r i o r  t o  the  a n t e r i o r  n o s t r i l .
The eye i s  somewhat l a r g e r  ( 7 . 9 - 1 1 . 4  it -  9,5% HL) and  more e l l i p t i c a l  
i n  £. t e s s e l l a t u s  ( s m a l l e r ,  6 . 4 - 9 . 5  it -  8.2% HL and  r o u n d e r  In  s ha pe  In £. 
p l a p u s l a ) ■ With r e s p e c t  t o  t h e  r e a r w a r d  e x t e n s i o n  o f  t h e  j a w s ,  t h e  jaws 
a p p e a r  t o  be somewhat  s h o r t e r  In  £ .  t e s s e l l a t u s  r e a c h i n g  o n l y  t o  t h e  middle  
o f  t h e  l ow e r  eye  o r  t o  t h e  r e a r  m arg in  o f  the  p u p i l  o f  t h e  low er  e y e ,  wh i le
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I n  £ ,  p l a g u s i a  t h e  Jaws e x t e n d  u s u a l l y  t o  t h e  p o s t e r i o r  m a r g i n  o f  t h e  l o w e r  
eye  o r  i n  some c a s e s ,  a c t u a l l y  e x t e n d  s l i g h t l y  p o s t e r i o r  t o  t h e  r e a r  m a r g i n  
o f  t h e  lower  e y e .
The two s p e c i e s  a l s o  d i f f e r  i n  m e r i s t i c s .  Sympfoprus t e s s e l l a t u s  h a s  
h i g h e r  c o u n t s  ( d o r s a l  r a y s  91-102 v s .  9 1 - 9 7 ;  a n a l  r a y s  77 -86  v s .  7 5 - 8 1 ;  
v e r t e b r a e  u s u a l l y  50-53 v s ,  4 9 - 5 0 ) .  Svmphurus t e s s e l l a t u s  i s  a l s o  a  l a r g e r  
f i s h  a t t a i n i n g  a d u l t  s i z e s  t o  220 ram SL ( v s .  130 mm SL I n  £ .  p l a g u s l a ) . 
T h e r e  a r e  d i f f e r e n c e s  i n  t h e  e c o l o g i e s  o f  t h e  two s p e c i e s .  Svmphurus 
t e s s e l  l a t u s  J u v e n i l e s  c o - o c c u r  i n  e s t u a r i n e  and s h a l l o w  m u d - f l a t  h a b i t a t s  
w i t h  a l l  s i z e s  o f  £ -  E l  a g u s l a . A d u l t  £ .  t e s s e l l a t u s . u n l i k e  a d u l t s  o f  S. 
p l a g u s l a . a r e  f o u n d  o f f s h o r e  a t  d e p t h s  u s u a l l y  f rom  11-70 m e t e r s .
The two s p e c i e s  have q u i t e  d i f f e r e n t  p i g m e n t a t i o n  p a t t e r n s .  The 
c o n d i t i o n  i n  £ .  t e s s e l l a t u s  i s  g i v e n  f i r s t ;  l a r g e  b l a c k  s p o t  on o u t e r  e d g e  
o f  o p e rc u lu m  v s .  d u s k y  b l o t c h  on i n n e r  o p e r c u l u m ;  i n n e r  l i n i n g  o f  e y e d - s i d e  
o p e r c u l u m  h e a v i l y  p i g m e n te d  v s .  l i t t l e  o r  no s p o t t i n g  on i n n e r  l i n i n g ;  
r e l a t i v e l y  few,  w i d e ,  s h a r p l y  c o n t r a s t i n g  c r o s s b a n d s  v s .  n u m e r o u s  d i f f u s e ,  
o f t e n  f a i n t  c r o s s b a n d s ;  p o s t e r i o r  t h i r d  o f  t h e  d o r s a l  and  a n a l  f i n s  and  t h e  
e n t i r e  c a u d a l  f i n s  u s u a l l y  d a r k  b l a c k  v s .  a l t e r n a t i n g  b l o t c h i n g  o f  t h e  
d o r s a l  and a n a l  f i n s  and u n i f o r m  brown c a u d a l  f i n .
D e s c r i p t i o n
Svmphurus t e s s e l l a t u s  i s  a l a r g e  ton g u e  f i s h ,  a t t a i n i n g  a d u l t  s i z e s  t o  220 
mm SL. The u s u a l  ID p a t t e r n  i s  1 - 4 - 3  ( T a b l e  9 ) .  C a u d a l  r a y s  12 ( T a b l e  10) .  
D o r s a l  r a y s  n u m e r o u s ,  9 1 - 1 0 2  ( T a b le  1 1 ) .  A na l  r a y s  a l s o  n u m e r o u s ,  7 7 - 8 6 ,  
u s u a l l y  78-84  ( T a b l e  12) ,  V e r t e b r a e  4 9 - 5 4 ,  u s u a l l y  5 0 -5 3  ( T a b l e  13 ) ,
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H y p u r a l s  4. S c a l e s  l a r g e ,  s t r o n g l y  c t e n o i d  on b o t h  s i d e s  o f  b o d y ,  
L o n g i t u d i n a l  s c a l e  rows B l - 9 6 ,  u s u a l l y  S3-92  ( T a b l e  1 4 ) ,  S c a l e  rows  on  h e a d  
p o e t e r l o r  t o  l o w e r  o r b i t  1 8 - 2 3 ,  u s u a l L y  20-22  ( T a b l e  1 5 ) ,  L a t e r a l  s c a l e  
rows 38-45  ( T a b l e  1 6 ) .  P r o p o r t i o n a l  m e a s u r e m e n t s  a p p e a r  I n  T a b l e s  8 0 - 8 1 .
Body r e l a t i v e l y  e l o n g a t e ;  body d e p t h  m o d e r a t e ,  24-31% o f  SL; g r e a t e s t  
d e p t h  u s u a l l y  o c c u r r i n g  i n  a n t e r i o r  t h i r d  o f  b o d y .  Head r e l a t i v e l y  wide  
(17-19.9% EL) ; w i t h  m o d e r a t e l y  l o n g  p o i n t e d  s n o u t  ( 1 9 . 6 - 2 3 , 1  % HL) . Snout, 
c o v e r e d  w i t h  s m a l l  c t e n o i d  s c a l e s .  Dermal  p a p i l l a e  w e l l  d e v e l o p e d  on  b l i n d  
s i d e  s n o u t  and  c h i n  b u t  n o t  e x c e s s i v e l y  d e n s e ,  o c c a s i o n a l l y  e x t e n d i n g  o n t o  
e y e d - s i d e  s n o u t .  P o s t e r i o r  e x t e n s i o n  o f  m a x i l l a  u s u a l l y  r e a c h e s  t o  m id d l e  
o r  r e a r  edge o f  p u p i l  o f  l o w e r  e y e .  Eyes  m o d e r a t e  ( 7 . 9 - 1 1 , 4 %  H L ) ; u s u a l l y  
s u b - e q u a l  i n  p o s i t i o n .  Eyes w i t h o u t  s c a l e s ;  u s u a l l y  w i t h  1 - 3  s m a l l  c t e n o i d  
s c a l e s  i n  n a r r o w  I n t e r o r b i t a l  s p a c e .  P u p i l l a r y  o p e r c u l u m  a b s e n t .  D o r s a l  
f i n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  e q u a l  t o  f r o n t  o f  u p p e r  e y e  o r  o c c a s i o n a l l y  
o n l y  r e a c h i n g  t o  m id d l e  o f  u p p e r  e y e .  F our  t o  e i g h t  a c c e s s o r y  s c a l e s  
p r e s e n t  on b l i n d  s i d e  d o r s a l  and  a n a l  f i n  r a y s  ( b e s t  d e v e l o p e d  i n  p o s t e r i o r  
t h i r d  o f  f i n s  o f  l a r g e r  (>70 mm SL) j u v e n i l e s  and  a d u l t s ) .
T e e th  w e l l  - d e v e l o p e d  on  b l i n d  s i d e  j a w s .  Lower Jaw on  o c u l a r  s i d e  
u s u a l l y  w i th  a s i n g l e ,  m o s t l y  i n c o m p l e t e  row o f  s l e n d e r  t e e t h ;  u p p e r  J a w  on 
o c u l a r  s i d e  e i t h e r  w i t h  a v e r y  s h o r t  row ( c o v e r i n g  no more t h a n  o n e - t h i r d  of  
p r e m a x i l l a )  o f  t e e t h  a n t e r i o r  t o  a n t e r i o r  n o s t r i l  o r  l a c k i n g  t e e t h  
a l t o g e t h e r ,
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T a b l e  80. Summary o f  m o rp h o m e t r i e s  e x p r e s s e d  as  t h o u s a n d t h s  o f  S t a n d a r d  
Length  ( e x c e p t  SL In mm) f o r  Svmphurus t e s s e l l a t u s .
C h a r a c t e r H FAME MEAN ££
SL 22 9 7 . 9 - 2 0 2 .fl 145 .0 27 .6 6
£D 22 247-312 280 . 2 1 8 . B2
PDL 22 32-48 41.  7 4 . 4 8
PAL 22 181-227 204 .7 10 .5 8
DBL 22 952-968 9 5 8 .3 4 .48
ABL 22 771-876 7 9 8 .0 2 2 .9 0
PL 22 44-73 5 9 .0 6 ,47
PA 22 27 56 41 ,  5 6 , 0 1
CFL 22 72-118 9 0 . 9 10, 36
HL 22 170-199 18 6 .6 7 .37
HW 22 193-247 218 . 6 15 . 58
POL 22 117-135 125 . 9 5, 38
SNL 22 35-46 40.  3 2 .55
UJL 22 41-52 46 . 3 3.12
ED 22 15-21 1 7 .6 2 .0 4
CD 22 33-63 4 6 . 4 6 .5 1
UHL 22 113-163 143 .3 12 .03
LHL 22 80-114 9? .8 10 .56
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T a b l e  S I .  Summary o f  m orphon ie r r le a  e x p r e s s e d  a s  t h o u s a n d t h s  o f  Head L e n g t h  
( e x c e p t  HL and  11W) f o r  Svmohurua t e s a e l l a t u s .
C h a r a c t e r £ RANGE HEAN
HL/HV 22 1 . 0 8 - 1 . 3 6 1 .2 0 . 0 8
POL 22 593-723 674 . 9 2 5 . 0 7
SNL 22 196-231 215.  7 9 . 2 5
UJL 22 222-278 248 .1 15.  5S
ED 22 79 - 11A 95 .2 1 0 , 0 6
CD 22 173-322 245 .0 31 .  85
OPLL 22 243-359 3 0 6 .8 3 1 . 6 0
OPUL 22 161-252 205.  7 2 4 . 0 3
UHL 22 6B2-891 7 74 .2 56 .  18
LHL 22 422-593 523 .1 4 6 . 2 6
4 5 3
P i g m e n t a t i o n
The g e n e r a l  p a t t e r n  o f  body p i g m e n t a t i o n  I s  s i m i l a r  f o r  b o t h  s e x e s  a t  
a l l  s i z e s  b u t  d i f f e r s  i n  the  I n t e n s i t y  o f  p i g m e n t a t i o n  w i t h  s e x u a l  
d e v e lo p m e n t .  M a les ,  e s p e c i a l l y  t h o s e  i n  b r e e d i n g  c o n d i t i o n ,  u s u a l l y  have  
more i n t e n s e  b a n d i n g ,  d a r k  b l a c k  f i n s ,  a d a r k  b l a c k  p i g m e n t  s p o t  on  t h e  
o p e rc u lu m  a n d  some have  I r r e g u l a r ,  b l a c k  p i g m e n t  p a t c h e s  on t h e  p o s t e r i o r  
p o r t i o n s  o f  t h e  body on t h e  b l i n d  s i d e .  I n  c o n t r a s t ,  b r e e d i n g  f e m a l e s ,  a r e  
a l s o  ban d e d  b u t  t h e  b a n d s  a r e  l e s s  a p p a r e n t  and  t h e  f i n s  i n  t h e  p o s t e r i o r  
p o r t i o n  o f  t h e  body  a r e  d a r k  brown b u t  n o t  u s u a l l y  b l a c k ,  No b l a c k  p ig m e n t  
p a t c h e s  on t h e  b l i n d  s i d e  were n o t e d  I n  f e m a l e s .
Eyed s u r f a c e  b a c k g r o u n d  p i g m e n t a t i o n  somewhat  v a r i a b l e  r a n g i n g  from 
d a r k  t o  l i g h t  brown b u t  u s u a l l y  w i t h  5-9 ( u s u a l l y  5 - 7 )  w e l l - d e v e l o p e d , 
s h a r p l y  c o n t r a s t i n g ,  r e l a t i v e l y  w i d e ,  d a r k  brown c r o s s b a n d s  on h e a d  and 
t r u n k .  The f i r s t  two b a n d s  a r e  r e l a t i v e l y  c o n s t a n t  i n  p o s i t i o n ,  The f i r s t  
c r o s s e s  t h e  h e a d  r e g i o n  I m m e d i a t e l y  p o s t e r i o r  t o  t h e  e y e s .  The s e c o n d  band  
c r o s s e s  t h e  body  i m m e d i a t e l y  b e h i n d  t h e  o p e r c u l a r  o p e n i n g .
Along  t h e  t r u n k ,  t h e  bands  a r e  v a r i a b l e  i n  number  and  i r r e g u l a r  In 
d e g r e e  o f  c o m p l e t e n e s s ,  e s p e c i a l l y  t h o s e  i n  t h e  r e g i o n  b e t w e e n  o p e r c u l a r  
o p e n in g  t o  a p o i n t  a b o u t  t w o - t h i r d s  o f  t r u n k  l e n g t h .  U s u a l l y  t h e r e  a r e  3-4 
w e l l - d e v e l o p e d  and  a l e s s e r  number o f  I n c o m p l e t e  b a n d s  a l o n g  t h e  t r u n k .  The 
two p o s t e r i o r m o s t  b a n d s ,  l o c a t e d  a s h o r t  d i s t a n c e  a n t e r i o r  t o  t h e  c a u d a l  f i n  
b a s e ,  a r e  s l i g h t l y  a r c h e d  and u s u a l l y  d a r k e r  t h a n  t h e  o t h e r  t r u n k  b a n d s .
O u t e r  s u r f a c e  o f  o p e rc u l u m  u s u a l l y  w i t h  a d i s t i n c t ,  d a r k  b rown  o r  b l a c k  
p igm en t  s p o t  on v e n t r a l  edge  s l i g h t l y  f o r w a r d  o f  p o s t e r i o r  m a r g i n  o f  
ope rc u lum .  T h i s  p i g m e n t  s p o t  i s  v a r i a b l e  in  s h a p e ,  r a n g i n g  from an a lm o s t
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s p h e r i c a l  s p o t  t o  a d o r s o - v e n t r a l l y  o r i e n t e d  e l o n g a t e d  b l a c k  ta lo tch  c o v e r i n g  
most  o f  the  l ow e r  o p e r c u l a r  r e g i o n ,  The i n t e n s i t y  o f  p i g m e n t a t i o n  i n  the  
s p o t  a p p e a r s  t o  be m ax im a l ly  d e v e l o p e d  In s e x u a l l y  m a tu r e  a d u l t s  w i t h  
r i p e n e d  gonads .  I n n e r  ope rcu lum  and  I s th m u s  h e a v i l y  p ig m e n te d  on b l i n d  and 
eyed  s i d e s  o f  body .  Moustache w e l l - d e v e l o p e d  on o c u l a r  s i d e  upper  l i p .
Lower l i p  f r e q u e n t l y  s p o t t e d  b u t  w i t h o u t  w e l l - d e f i n e d  m o u s t a c h e .  B l i n d  s id e  
u s u a l l y  c l e a r ,  creamy w h i t e ,  however ,  some m ales  i n  b r e e d i n g  c o n d i t i o n  
d e v e l o p  i r r e g u l a r  p a t c h e s  o f  b l a c k  p ig m e n t  an  t h e  c a u d a l  t h i r d  o f  t h e  b l i n d -  
s i d e  body ,  P e r i t o n e u m  u n p lg m e n te d .
I n  t h e  a n t e r i o r  p o r t i o n s  o f  t h e  d o r s a l  and a n a l  f i n s ,  u s u a l l y  t h e  f i n  
r a y s  have  s t r e a k s  o f  brown p ig m e n t  and  the  r a y s  a r e  more h e a v i l y  p igmented  
t h a n  t h e  f i n  membrane w h i l e  i n  t h e  p o s t e r i o r  t w o - t h i r d s  o f  t h e  body,  b o t h  
t h e  f i n  r a y s  and  th e  f i n  membranes becoming  i n c r e a s i n g l y  d a r k e r .  I n  m ale s ,  
t h e  f i n s  become a lm o s t  u n i f o r m l y  b l a c k  w h i l e  i n  f e m a l e s ,  t h e  p o s t e r i o r  
p o r t i o n s  o f  t h e  f i n s ,  a l t h o u g h  d a r k e r  t h a n  t h e  a n t e r i o r  r e g i o n s ,  a r e  more 
u s u a l l y  d a r k  brown,
Sla;e and  Sexua l  M a t u r i t y
Svraphurua t e s s e l l a t u s  i s  the  second  l a r g e s t  t o n g u e f l s h  s p e c i e s  i n  the  
A t l a n t i c  ( o n l y  S .  1e n v n s 1 i s  l a r g e r ) .  S i z e - r e l a t e d  l i f e  h i s t o r y  i n f o r m a t i o n  
was summ arized  from m easurem en ts  o f  375 f i s h .  H a l e s  and  f em a le s  a t t a i n  
n e a r l y  s i m i l a r  s i z e s ,  b u t  f e m a le s  a r e  s l i g h t l y  l a r g e r .  The l a r g e s t  f i s h  
m e a s u r e d  i n  t h i s  s t u d y  was a  fem a le  o f  220 mm SL; t h e  l a r g e s t  male was 
s l i g h t l y  s m a l l e r  and m easu red  205 mm SL.
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T h e r e  w e re  214 m a l e s ,  145 f e m a l e s  and  16 Immature  f i s h  ( s e x  c o u l d  n o t  
be d e t e r m i n e d  b e c a u s e  the  g o n a d s  w e re  u n d e v e l o p e d )  among t h e  m a t e r i a l  
exam ined .  B a s e d  on t h e  r e p r o d u c t i v e  s t a g e s  e x a m i n e d  f o r  145 f e m a l e s ,  I t  
a p p e a r s  t h a t  t h i s  s p e c i e s  m a t u r e s  a t  s i z e s  b e t w e e n  1 0 4 - 1 2 0  mm SL, b u t  more 
u s u a l l y  a t  s i z e s  l a r g e r  t h a n  115 mm SL ( F i g .  3 0 ) .  Of t h e  145 f e m a l e s ,  26 
r a n g i n g  from 4 9 . 5 - 1 1 9  torn SL, were Imm atu re .  The s m a l l e s t  o f  t h e s e  imm atu re  
f e m a l e s ,  m e a s u r i n g  4 9 . 5  and 6 2 . 8  mm SL, h a d  o v a r i e s  w h i c h  w e r e  s c a r c e l y  
e l o n g a t e .  O t h e r  immature f e m a l e s ,  r a n g i n g  f rom  6 8 . 6 - 1 1 9 . 2  mm SL, h a d  o n l y  
p a r t i a l l y  e l o n g a t e  o v a r i e s  w h i c h  no i n d i c a t i o n  o f  d e v e l o p i n g  o v a .
T h e r e  were 119 m a tu re  f e m a l e s  r a n g i n g  i n  s i z e  f rom  1 0 4 - 2 2 0  mm SL. MosL 
o f  t h e s e  e x c e e d e d  140 mm SL. T h e r e  were o n l y  s i x  m a t u r e  f e m a l e s  s m a l l e r  
t h a n  125 mm SL p r e s e n t  among t h e  f i s h  e x a m i n e d .  On ly  two o f  t h e s e  s i x  w ere  
s m a l l e r  t h a n  110 mm SL.
Geo grap h i c  D i s t r i b u t i o n  ( F i g .  2 7 ) .
Svmphurus  t e s s e l l a t u s  I s  a w i d e s p r e a d  t r o p i c a l  s p e c i e s ,  r a n g i n g  f rom  
th e  l a r g e r  C a r i b b e a n  I s l a n d s  s u c h  a s  Cuba, H a i t i  and  P u e r t o  R i c o  t o  U ru g u a y .  
In  t h e  V e s t  I n d i e s , a d u l t s  and  j u v e n i l e s  h a v e  f r e q u e n t l y  b e e n  t a k e n  i n  
abundance  a t  s e v e r a l  l o c a l i t i e s ,  b u t  t h e  l o c a l  d i s t r i b u t i o n  o f  t h i s  s p e c i e s  
a p p e a r s  t o  b e  l i m i t e d  by t h e  d i s t r i b u t i o n  o f  s o f t  s i l t  a n d  mud s e d i m e n t s .  
These b o t t o m  t y p e s  a r e  more common o n  the  l a r g e r  i s l a n d s  w i t h  h i g h e r  
e l e v a t i o n s  t h a t  s u p p o r t  r i v e r  a n d  e s t u a r i n e  h a b i t a t s .  I t  h a s  b e e n  t a k e n  at. 
s e v e r a l  i n s h o r e  l o c a t i o n s  i n  P u e r t o  R i c o ,  Cuba  and  H a i t i  a n d  a l a r g e  number 
o f  a d u l t s  w e re  c o l l e c t e d  by t h e  RV OREGON o n  t h e  s h e l f  a r e a  s o u t h w e s t  o f
456
J a m a i c a  { C a l d w e l l  1966) ,  J u v e n i l e s  o f  t h i s  s p e c i e s  h a v e  b e e n  t a k e n  from
s e v e r a l  I n s h o r e  a r e a s  i n  J a m a i c a  a s  w e l l ,
A lo n g  t h e  c o n t i n e n t a l  m a r g i n  i t  h a s  b e e n  f r e q u e n t l y  c a p t u r e d  on  muddy 
b o t t o m s  from B e l i z e  and N i c a r a g u a  s o u t h  t o  s o u t h e r n  B r a z i l  a n d  U ruguay  
( 2 8 ° S ) .  I n  t h e  n o r t h e r n  p a r t  o f  I t s  r a n g e  a l o n g  C e n t r a l  A m e r i c a ,  I t  h a s  
been  c o l l e c t e d  a s  f a r  n o r t h  a s  B e l i z e  ( 1 7 ° 1 2 'N )  b u t  t h u s  f a r  I s  unknown from 
t h e  Y u c a t a n  P e n i n s u l a  o r  Campeche Bay, The a b s e n c e  o f  t h i s  s p e c i e s  In  t h e
Y u c a t a n  r e g i o n  may be e x p l a i n e d  by  c h a n g e s  i n  t h e  s e d i m e n t s  o f  t h i s  r e g i o n .
The Y u c a t a n  S h e l f  i s  a b r o a d  l i m e s t o n e  p l a t e a u  w i t h  a  minimum o f  l a n d -  
d e r i v e d  d e t r l t a l  s e d i m e n t s  ( H a r d i n g  1964;  Topp a n d  H o f f  1 9 7 2 ) .  I n s t e a d  o f  
t h e  s o f t  s e d i m e n t s  o f  more s o u t h e r n  l o c a t i o n s ,  s e d i m e n t s  i n  t h i s  r e g i o n  a r e  
f i r m e r ,  c o n s i s t i n g  o f  s k e l e t a l  r e m a i n s  o f  v a r i o u s  p l a n k t o n l c  and  b e n t h o n i c  
o r g a n i s m s ,  o o i d s , c a l c a r e o u s  p e l l e t s ,  l l t h l c  f r a g m e n t s  a n d  g r a p e s t o n e  
a g g r e g a t e s .  The d r a m a t i c  c h a n g e  from s o f t ,  mud s e d i m e n t s  t o  f i r m e r  
s e d i m e n t s  i n  t h e  Y u c a t a n  r e g i o n  p r e v e n t s  t h e  n o r t h w a r d  d i s t r i b u t i o n  o f  S. 
t e a s e l l a t u s  I n t o  t h e  w a t e r s  o f  s o u t h e r n  Mexico ,
From B e l i z e  a n d  Honduras  s o u t h  t o  V e n e z u e l a  a n d  a l o n g  t h e  e n t i r e  
c o a s t l i n e  o f  n o r t h e r n  S o u th  A m e r i c a  f rom  t h e  G u i a n a s  t o  a b o u t  t h e  s o u t h e r n  
B r a z i l ,  t h i s  s p e c i e s  i s  one o f  t h e  m os t  a b u n d a n t  a n d  f r e q u e n t l y  t r a w l e d  
t o n g u e f l s h  s p e c i e s  (Meek a n d  H i l d e b r a n d  1928;  C e r v l g n o n  1966;  F a l a c l o  1974;  
C a r v a l h o  e t  a l . 1968 ;  M enezes  a n d  Benvegnu  1 9 7 6 ) .  K e n e z e s  a n d  Benvegnu  
(1976)  d e s c r i b e d  S.  t e s s e l l a t u s  a s  t h e  m os t  a b u n d a n t  t o n g u e f l s h  c o l l e c t e d  
a l o n g  t h e  B r a z i l i a n  c o a s t  f r o m  2 6 ° 4 9 ’S t o  a b o u t  4°S i n  n o r t h e r n  B r a z i l .
S o u th  o f  2fl°S i t  a p p e a r s  t o  be  much r a r e r  and  many o f  t h e  s p e c i m e n s  ( a l l  
t h a t  1 e xam ined )  c o l l e c t e d  f rom  Rio  Grande  do S u l  a n d  s o u t h  a r e  J u v e n i l e s .
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The two s p e c i m e n s  f rom  U r u g u a y  ( t h e  m os t  s o u t h e r l y  o c c u r r i n g  s p e c i m e n s  
e x a m i n e d  In  t h e  p r e s e n t  w ork )  were  J u v e n i l e s  (119  and  113 mm SL, 
r e s p e c t i v e l y ) . The s m a l l  s i z e  o f  t h e s e  s p e c i m e n s  s u g g e s t s  t h a t  a d u l t  S, 
t e s s e l l a t u s  a r e  n o t  r e g u l a r  c o m pone n t s  o f  t h e  i c h t h y o f a u n a  o f  Uruguay and 
n o r t h e r n  A r g e n t i n a ,  b u t  r a t h e r ,  t h i s  i n f o r m a t i o n  I n d i c a t e s  t h a t  J u v e n i l e s  
e i t h e r  s e a s o n a l l y  m i g r a t e  o r  a r e  p a s s i v e l y  t r a n s p o r t e d  I n t o  w a t e r s  a l o n g  the  
c o n t i n e n t a l  s h e l f  and  c o a s t l i n e  o f  U ruguay  a n d  n o r t h e r n  A r g e n t i n a ,  The 
g e n e r a l  a b s e n c e  o f  l a r g e  a d u l t s  and  t h e  o c c u r r e n c e  o f  s m a l l  j u v e n i l e  f i s h e s  
o f  t h i s  s p e c i e s  I n d i c a t e s  t h a t  t h e  r e g i o n  s o u t h  o f  a b o u t  R io  Grande  do S u l ,  
w h ic h  comes u n d e r  p e r i o d i c  i n f l u e n c e  f rom  t h e  c o l d  F a l k l a n d  C u r r e n t ,  does  
n o t  h a r b o r  l a r g e  p o p u l a t i o n s  o f  t h i s  e s s e n t i a l l y  t r o p i c a l  s p e c i e s  so  common 
t o  a r e a s  f u r t h e r  n o r t h .
The s p e c i m e n  f rom  A r g e n t i n a  d e s c r i b e d  by  L a z z a r o  ( 1 9 7 3 )  a s  5 ,  p l a p i u s a  
a n d  c i t e d  i n  t h e  d i s t r i b u t i o n  s e c t i o n  o f  Menezea a n d  S e n v e g n u  (1976)  f o r  S. 
o l a g u s l a  ( - t e s s e l l a t u s )  1 s n o t  a s p e c i m e n  o f  S. t e s s e l l a t u s , Based  on 
c o u n t s  and  t h e  f i g u r e  p r o v i d e d  by  L a z z a r o ,  I t  more c l o s e l y  m a t c h e s  t h e  
m e r i s t l c s  a n d  s h a p e  o f  £ r t r e w a v a s a e , A d d i t i o n a l l y ,  t h e  s p e c i m e n  r e p o r t e d  
by  L a z z a r o  ( 1 9 7 7 )  a s  £ ,  c 1v l t a t u r n  i s  n o t  £ .  c l v l t a t l u m  n o r  any o f  t h e  o t h e r  
12 c a u d a l - r a y e d  Svmphurus w i t h  a n  u n p l g m e n t e d  p e r i t o n e u m  s u c h  a s  S.  
t e s s e l l a t u s  o r  £ .  p l a g u s i a , The body s h a p e ,  m e r i s t i e s  a n d  d e p t h  o f  
o c c u r r e n c e  (1B3 m e t e r s )  I n d i c a t e  t h a t  t h i s  was more p r o b a b l y  g I n s b u r g l .
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B a t h y m e t r i c  D i s t r i b u t i o n
Throughou t  i t s  r a n g e ,  Svmphurus t e s s e l l a t u s  i s  commonly t a k e n  by b e a c h  
s e i n e  In n e a r s h o r e  h a b i t a t s  and by t r a w l  I n  d e e p e r  a r e a s , I n d i v i d u a l s  o f  
t h i s  s p e c i e s  have  been c o l l e c t e d  from a d e p t h  r a n g e  o f  1-06 m e t e r s .  There  
i s  an o n t o g e n e t i c  m i g r a t i o n  o f f s h o r e ,  J u v e n i l e s  o c c u r  commonly i n  medium to 
h i g h  s a l i n i t y  r e g i o n s  o f  e s t u a r i e s  and  i n  h i g h  s a l i n i t y ,  s o f t  b o t to m  
h a b i t a t s  In  n e a r s h o r e  m u d f l a t s .  A d u l t s  g e n e r a l l y  r a n g e  i n t o  d e e p e r  w a t e r ,  
a l t h o u g h  a few l a r g e  f i s h e s  examined i n  t h i s  s t u d y  were t a k e n  i n  r e l a t i v e l y  
s h a l l o w  w a t e r .  Most o f  t h e  349 £. t e s s e l l a t u s  e xa m ined  In  t h i s  s t u d y  f o r  
w h i c h  d e p t h  i n f o r m a t i o n  was a v a i l a b l e  were c o l l e c t e d  in  d e p t h s  be tw e en  1 -70  
m e t e r s  ( T a b le  0 2 ) .  The m a j o r i t y  o f  s h a l l o w  w a t e r  c a p t u r e s  were  o f  spec imens  
s m a l l e r  t h a n  130 mm SL, The l a r g e s t  i n d i v i d u a l s  w ere  g e n e r a l l y  c o l l e c t e d  by 
o t t e r  t r a w l  on th e  nea rby  s h e l f .  The d e e p e s t  c a p t u r e  i s  f o r  a s i n g l e  
s pe c im en  t a k e n  a t  06 m e t e r s  and 21 o t h e r  i n d i v i d u a l s  were  t a k e n  a t  73 
m e t e r s ,  b u t  t h e  m a j o r i t y  o f  c a p t u r e s ,  and t h e  c e n t e r  o f  a b u n d a n c e  For t h i s  
s p e c i e s ,  o c c u r s  In  dep th s  be tw e en  1 -5 0  m e t e r s  (81% o f  t h e  I n d i v i d u a l s  in  
t h i s  s t u d y ) .  I n t e r e s t i n g l y ,  Menezes and Benvegnu (1976)  r e p o r t  t h a t  i n  
s o u t h e r n  B r a z i l ,  £,  p l a g u s l a  ( - £ .  t e s s e l l a t u s ) o c c u r s  o n l y  I n  s h a l l o w  w a t e r  
(<12 m e t e r s )  w h i l e  in  the  n o r t h e r n  p a r t  o f  i t s  r a n g e  i n  B r a z i l ,  i t  I s  known 
to  o c c u r  d e e p e r .  They s u g g e s t e d  t h a t  i n  s o u t h e r n  B r a z i l ,  p e r h a p s  the  
p r e s e n c e  o f  £ ,  1envns i  a t  s h e l f  d e p th s  g r e a t e r  t h a n  12 m e t e r s  somehow 
p r e v e n t e d  t h e  o c c u r r e n c e  o f  S. p l a g u s l a  ( - t e s s ^ j l l a t u s ) a t  t h e s e  d e p t h s ,  A 
more l i k e l y  e x p l a n a t i o n  i s  t h a t  £. t e s s e l l a t u s  i s  p r i m a r i l y  a t r o p i c a l  
s p e c i e s  r e a c h i n g  i t s  s o u t h e r n  l i m i t  o f  d i s t r i b u t i o n  i n  s o u t h e r n  B r a z i l  s o u t h  
o f  R io  de J a n e i r o .  I t s  b a t h y m e t r i c  d i s t r i b u t i o n  may be l i m i t e d  n o t  by
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c o m p e t i t i v e  i n t e r a c t i o n  from a n o t h e r  t o n g u e f l s h  s p e c i e s ,  b u t  r a t h e r ,  i t s  
o f f s h o r e  d i s t r i b u t i o n  may be  r e s t r i c t e d  by c o o l e r  t e m p e r a t u r e s  on t h e  s h e l f .  
The a p p e a r a n c e  o f  £ ,  ^ e n v n s 1 . a t e m p e r a t e  s p e c i e s ,  i n  t h e s e  r e g i o n s
i n d i c a t e s  t h a t  t e m p e r a t u r e  may s t r o n g l y  I n f l u e n c e  t h e  o f f s h o r e  d i s t r i b u t i o n
o f  £ .  t e s s e l l a t u s  i n  t h i s  r e g i o n .
T h r o u g h o u t  i t s  r ange  to  a t  l e a s t  R io  de J a n e i r o ,  j u v e n i l e s  o f  t h i s  
s p e c i e s  o c c u r  i n  s i m i l a r  h a b i t a t s  and a r e  o f t e n  c o l l e c t e d  w i t h  a com p le te  
s i z e  r a n g e  o f  £ .  o l a g u s l a , In  the  C a r ib b e a n  r e g i o n ,  J u v e n i l e s  o f  £.  
t e s s e l l a t u s  a r e  a l s o  t a k e n  w i t h  a c o m p le te  s i z e  r a n g e  o f  new s p e c i e s  E.
Along the  n o r t h e a s t e r n  c o a s t  o f  South America from Sur in am  t o  e a s t e r n  
B r a z i l ,  l a r g e  a d u l t s  o f  t h i s  s p e c i e s  a r e  c o l l e c t e d  i n  d e e p e r  a r e a s  w i t h  a 
wide s i z e  r a n g e  o f  s p e c im e n s  o f  u n d e s c r i b e d  s p e c i e s  D.
T a b le  82.  Summary o f  b a t h y m e t r i c  d i s t r i b u t i o n  f o r  349 i n d i v i d u a l s  o f
Svmphurus t e s s e l l a t u s . Numbers i n  t h e  t a b l e  r e p r e s e n t  t h e  f r e q u e n c y  of  
o c c u r r e n c e  f o l l o w e d  by t h e  p e r  c e n t  o c c u r r e n c e  i n  p a r e n t h e s i s .
DEPTH 1-10  11-20 21-30  31-40 41-50  51-60  61 -70  71-B0 86
N 35(10)  89 (26)  8 ( 2 )  85 (24)  65 (19)  18 (5 )  27 (8 )  21 (6 )  1 ( 3 )
H a t e r i a l  Examined
Counted and  Measured 23 Spec im ens ,  8 L o t s .
ANSP 121549; 10 (1 0 8 -2 0 3 ) ;  Rio de J a n e i r o ,  B r a z i l ;  J u l y - A u g u s t  1963, UF 
35275;  ( 1 7 2 ) ;  F rench  Guiana  05°14 'N  5 2 ° 0 6 ’W; 45M; 11 X l l  77. UFFB 143;
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5 ( 9 6 . 6 - 1 3 5 ) ;  R l a  F a r a i b a  do  N o r t e ,  B r a z i l ;  27 IV 76. UPRM 2717;  ( 1 4 2 ) ;  
P u e r t o  R i c o ;  8M; 14 I I I  6 6 .  UPR 2760;  ( 1 4 2 ) ;  Mayaguez ,  P u e r t o  R ic o ;  12M; 15 
111 66 .  UPRM 2859;  ( 1 1 1 ) ;  Mayaguez ,  P u e r t o  R i c o ;  9M; 29 IV 66,  UPRM UNCAT 
(Removed f rom  UPRM 7 4 0 ) ;  ( 1 3 0 ) ;  A n a sc o  R i v e r ,  P u e r t o  R i c o ;  1 -2  Vll  53,  UPRM 
UNCAT ( F i e l d  No. JSR 6 6 - 3 4 ) ;  2 ( 1 3 0 - 1 3 3 ) .
C o u n t e d  204 S p e c im e n s ,  45  L o t s .
PUERTO RICO
HCZ 28843; ( 9 1 . 8 ) ;  P u e r t o  R i c o ;  1 8 9 8 - 9 9 .  UF UNCAT (Removed frara UF 12059);
( 1 4 6 ) ;  16 IV 64 .  UPRM 1590;  2 ( 1 5 9 - 1 7 3 ) ;  Mayaguez;  03 I I I  62, UFRW 2743;
1 5 ( 1 1 4 - 1 7 2 ) ;  Mayaguez ;  6M; 15 I I I  66 .  UPRM UNCAT (Removed from UPR 736) ;  
2 ( 1 2 8 - 1 4 3 ) ;  R io  A na sc o ;  17 V I I I  51. UPRM UNCAT; 3 ( 1 2 6 - 1 5 8 ) ;  F i e l d  No. J S R  
6 6 - 4 9 ;  P u e r t o  R ic o .  USNM 126448;  ( 1 3 2 ) ;  Mayaguez;  1899.
CUBA
MCZ 11269;  ( 1 1 1 ) ;  Cuba.  USNM 351QB; ( 8 1 . 3 ) ;  H avana .  USNM 3 7750; ( 6 8 , 6 ) ,  
H avana ,  USNM 107365;  ( 6 1 . 0 ) ;  S I g u a n e a  Bay.  Cuba;  6M; 12 IV 37,  USNM 
154857;  ( 1 3 1 ) ;  Cuba.
DOMINICAN REPUBLIC
USNM 108369;  ( 1 2 3 ) .  USNM 108372;  ( 1 2 6 ) .
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HAITI
ANSP 01*61; ( 9 7 . 7 ) ;  P o r t - a u - P r i n c e ,  H a i t i ;  November 1969. ANSF 03626;
8 ( 0 3 .3 - 1 1 3 ) ;  P o r t - a u - P r i n c e ;  1969.  ANSP 97661;  6 ( 1 1 6 - 1 6 6 ) ;  F o r t - a u - P r i n c e ; 
1936. 1IHHZ 162622; ( 1 2 7 ) ;  H a i t i ;  15 IV 83. USNM 133671;  3 ( 1 0 9 - 1 2 6 ) ;  P o r t -  
a u - P r i n c e ;  1-6 I 67 .  USNH 166069;  2 ( 8 7 . 7 - 1 3 3 ) ;  H a i t i ;  1927.
JAMAICA
LACK 6215; (162) ;  17°52 'N  77°53 'U ;  60M; 15 V 62.  LACM 6217;  1 0 ( 1 2 3 - 1 5 2 ) ;  
1 7 °6 6 ’N 77°30'W; 16M; 15 V 62. UMML 6831;  ( 1 1 5 ) ;  Hun t s  Bay; 03 V I I I  58.
UMML UNCAT OR3566; 3 ( 1 1 0 -1 6 0 ) ;  1 7 ° 4 5 ’N; 77°38 'W; 35M; 15 V 62.  UMML UNCAT 
OR5397; (1 6 6 ) ;  17°55 'N 77°51'W; 39M; 10 V 65 .  USNM 37360;  ( 7 9 . 9 ) ;  J a m a i c a .  
USNM UNCAT OR5397; 6 ( 1 2 0 - 1 6 1 ) ;  17°55 'N  7 7 °5 1 W ;  60M; 10 V 65 .  USNM UNCAT 
OR5390; 2 ( 1 3 0 -1 6 6 ) ;  17°53 'N 77°50'W; 62H; 10 V 65. USNM UNCAT OR5399; 
2 (120-138) ;  17°51 'N 7 7 ° 4 9 . 5 ’W; 69M; 18 V 65.
HONDURAS
FMNH UNCAT (Removed from FMNH 9 6818 ) ;  5 ( 3 8 . 1 - 5 6 . 0 ) ;  B rus  Lagoon,  Honduras ;
10 V 75. FMNH 96019; 5 ( 3 7 . 7 - 6 9 . 5 ) ;  Brus Lagoon,  H onduras ;  10 V 75. UMML 
TABL 105167; 2(130- 136) ;  1 5 ° 6 9 . 1 5 , N B3°44'V;  31H; 07 IV 67.  UMML TABL 
105160; 2 ( 1 2 6 -1 4 1 ) ;  15°48 'N 03°54 'V ;  24M; 07 IV 67. UMML TABL 105169; 
5 (111-164) ;  1 5 ° 4 9 . 5 ’N 83D4 4 ‘W; 31M; 07 IV 67 .  UMML TABL 105170;  3 ( 1 3 0 - 1 4 8 ) ;  
15<>54'N 8 3 ° 4 0 ’U; 37M; 08 IV 67. UMML TABL 105171;  3 ( 1 3 2 - 1 5 5 ) ;  15°54 'N 




UMML TABL 105234;  4 ( 1 3 2 - 1 6 0 ) ;  1 7 °1 2 'N  8 8 ° 1 1 .2 'W ;  19M; 09 V 67 .  UMML TABL 
105235;  9 ( 1 3 4 - 1 6 0 ) ;  1 7 °1 2 'N  8 8 ° l l . 2 ' U ;  19M; 18 V 67.
PANAMA
GCRL V 7 4 : 12698 ;  2 ( 1 3 . 4 - 6 5 . 8 ) ;  Cana l  Zone ;  05 I I I  74.
COLOMBIA
UMML UNCAT OR4875; 4 ( 1 4 5 - 1 5 5 ) ;  1 0 ° 5 3 'N  75°22 'W; 42M; 23 V 64 .  UMML UNCAT 
0R4892;  ( 1 6 8 ) ;  0 9 ° 3 0 'N  7 6 ° 0 7 . 5 ' U ;  4lM; 26 V 64 .  USNM UNCAT ORII 10261;
( 1 4 7 ) ;  0 8 ° 5 9 'N  7 6 ° 2 7 'U ;  26M; 29 XI 6 8 .
VENEZUELA
ANSP 121394;  7 ( 6 7 . 9 - 1 5 2 ) ;  V e n e z u e l a ;  15 I I I  62 .  FMNH 88650 ;  1 6 ( 1 5 5 - 2 0 0 ) ;  
1 2 °1 9 'N  7 0 ° 3 4 'U ;  73M; 27 IX 63 .  UMML UNCAT (Removed f r o m  UMML 3 0 1 8 8 ) ;
( 1 7 3 ) ;  1 1 °5 2 'N  7 0 ° 2 2 ’W; 35M; 27 VI 6 8 .  UMML UNCAT 0R4402; ( 1 7 1 ) ;  12°19 'N  
70°34 'W; 73H; 27 IX 63 ,  UMML UNCAT OR 4495 ; ( 1 4 5 ) ;  1 0 ° 2 9 'N  6 2 ° 3 0 'U ;  9M; 24 X 
63 .
TRINIDAD
UPRM UNCAT (Removed from UPR 1 8 28 ) ;  ( 1 4 2 ) ;  T r i n i d a d ;  04 V 64 .
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GUYANA
FMNH 8 6 3 6 4 ;  ( 1 6 2 ) ;  0 8 ° 0 9 ' N  5a°23' W;  42M; 29 V I I I  58.  FMNH 90546;  23(152-  
2 0 4 ) ;  OB°32f N 59°10 'W; 43M; 28 X 5 8 .  GCRL V 6 9 : 3 8 3 5 ;  ( 1 9 6 ) ;  0 8 ° 1 3 ' N  58°40'W;
37M; 27 IV 69 .  GCRL V 6 9 : 3 8 3 8 ;  3 ( 1 9 2 - 2 0 2 ) ;  0 9 ° 1 4 'N  60°19'W;  44M; 25 IV 69.
SURINAM
FMNH 86459 ;  ( 1 6 1 ) ;  Su r in a m ;  COQUETTE 1957.  CCRL V 6 9 :3836;  6 ( 1 6 4 - 1 9 6 ) ;  
0 6 ° 5 6 'N  5 4 °G S ’W; 59M; 02 V 69. USNM UNCAT ORI1 12042;  ( 1 6 8 ) ;  06°12 'N
5 3 ° 2 3'  W; 46M; 01 VII  72.
BRAZIL
FMNH 90544;  3< 1B 3-196 ) ;  0 1 ° 5 7 'N  40°12 'W ;  55M; 14 XI 57, FMNH 91129;  (197);  
0 2 ° 2 9 ’N 4 8 °5 4 'W ;  86M; 15 XI 57, MCZ 11381;  1 4 ( 9 3 . 9  20 2 ) ;  R i o  da J a n e i r o ;  
1865.  MCZ 24939;  ( 1 7 4 ) ;  R io  de J a n e i r o ;  1865.  UFPB 1120; 5 ( 5 1 . 5 - 1 1 5 ) ;  Rio 
F a r a l b a  do N o r t e ;  30 V I I I  81 ,  UFPB UNCAT (Removed from UFPB 884) ;  9 ( 5 5 , 7 -  
1 2 3 ) ;  R io  F a r a l b a  do N o r t e ;  13 XI 81 .  UFPB UNCAT (Removed f rom  UFPB 896) ;  
2 ( 1 0 0 - 1 1 0 ) ;  Rio F a r a l b a  do N o r t e ;  30 VII  81 .  USNM 159225;  2 ( 1 0 2 - 1 8 7 ) ;  
0 1 ° 5 7 'N  4 8 ° 1 2 1W; 55M; 17 XI 57,
4 6 4
O th e r  205 Spec im ens ,  70 L o t s .
CUBA
MCZ UNCAT (Removed from MCZ 259B2);  ( 8 9 . 9 ) ;  Cuba,
HONDURAS
UF 33692; 4 ( 1 3 8 - 1 5 4 ) ;  15°45 'N  83°32 'W; 35K; 09 IV 67 .  USNM UNCAT OR6417; 
6 ( 1 3 6 -1 6 1 ) ;  15°56 'N 8 3 ° 5 5 ’W; 47H; 02 I I  6 7 .
NICARAGUA
UMML UNCAT PILLS 1331;  2 ( 1 2 6 - 1 4 0 ) ;  1 1 °5 1 'N  83°35 'U ;  20M; 28 I 71. UMML 
UNCAT PILLS 1333; 9 ( 5 6 . 4 - 1 4 2 ) ;  1 2 ° 1 6 fN 83°31W; 12M; 28 1 71.
PANAMA
GCRL V76 ;14930; 2 ( 1 7 3 - 1 7 7 ) ;  Colon,  Panama; A p r i l  1974.  MCZ 58656 ( 3 1 . 1 ) ;  
Panama; 09 IX 64. UF/FSU 25622;  ( 5 7 . 5 ) ;  C a n a l  Zone,  Panama; 1974. UF/F5U 
26003;  ( 6 2 . 8 ) ;  Cana l  Zone, Panama; A u g u s t  1974.  UMHL 26664;  2 ( 1 2 3 - 1 4 1 ) ;  
0 9 ° 1 8 , 2 - 1 8 , 4 ’N 8 0 ° 0 3 .3 - 0 4 ' W; 24M; 20 VII  66 .  USNM 81652;  ( 8 9 . 4 ) ;  P o r to  
B e l l o ;  24-28 IV 11. USNM 81653;  2 (61  1 - 6 7 . 6 ) ;  Fox Bay; 11 I  11. USNM 
81655;  2 ( 3 8 . 1 - 4 3 . 5 ) ;  Fox Bay; 27 I 12.  USNM 144792;  ( 6 5 , 1 ) ;  Canal  Zone; 04 
I I I  37. USNM UNCAT PEL 1631; 8 ( 1 6 9 - 2 2 0 ) ;  0 8 °2 5 'N  79°56 'W; 10M; 19 XII 63.
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COLOMBIA
UMML 22247 ;  2 2 ( B 4 - 1 4 8 ) ;  0 8 ° 4 8 - 4 6 . 8 ' N  760 3 9 . 7 - 4 2 . 8 ' W; 20M; 12 VII  66 .  UMML 
31320 ;  ( 1 3 3 ) ;  0 8 ° 5 1 ,9  - 5 3 . 9 'N  7 6 ° 3 7 . 2 ’W; 12 V I I  66 ,  USNM UNCAT ORII 11233;  
( 1 5 2 ) ;  0 B °50 'N  76°4a 'W ;  49M; 02 XI 70 .  USNM UNCAT ORII 12032;  ( 1 9 4 ) ;  
0 6 ° 4 6 ’N 54°27 'W ;  49H; 26 VI 72 .  USNM UNCAT ORII  12039;  9 ( 1 9 1 - 2 0 7 ) ;  0 6 ° 5 4 'N  
53°58 'W ;  64M; 30 VI 72 .  USNM UNCAT (Reraoved f rom  USNM 2 3 6 2 5 2 ) ;  3 ( 1 6 2 - 1 7 3 ) ;  
0 6 ° 3 4 'N  54°28 'W ;  37M; 28 VI 72.
VENEZUELA
ANSP 120209;  ( 1 3 3 ) ;  V e n e z u e l a ;  23 VII  6 0 - 1 7  I I I  62 .  GCRL V 6 9 :3837;  ( 1 6 3 ) ;  
0 8 ° 5 2 ' N  5 9 ° 5 8 ' V ; 29M; 26 IV 69 .  MCZ 4 1 0 8 1 ;  ( 1 0 4 ) ;  1 0 °1 7 'N  6 9 ° 4 5 ' t f ;  1958.
UMML 30197;  3 0 ( 8 4 - 1 0 3 ) ;  1 1 ° 2 5 , 1 - 2 5 , 8 'N 7 0 ° 5 2 . 1 - 5 0 'W; 18M; 27 VII  68 .  UMML 
30223;  ( 1 6 0 ) ;  1 1 ° 5 5 - 5 5 . 3 ' N  7 1 ° 0 0 - 5 9 . 9 ’V ; 11H; 28 V I I  68, UMML UNCAT F -7 1 1 ;  
2 ( 1 3 8 - 1 8 5 ) ;  1 0 ° 4 9 'N  6 3 ° 1 3 ’W; 48M; 19 V I I  60 .  UMML UNCAT P -750 ;  ( 1 8 7 ) ;  
1 0 ° 3 6 'N  68°12 'W ;  24M; 25 VII  68 .  UMML UNCAT OR4473; 6 ( 1 5 8 - 2 0 1 ) ;  1 0 ° H ’N 
64°48 'W ;  35M; 19 X 63 .  USNM UNCAT OR4403; 1 0 ( 1 4 4 - 1 9 7 ) ;  1 2 °1 7 'N  70°34 'V ;  73M; 
27 IX 6 3 .  USNM UNCAT OR 5666;  4 ( 1 6 1 - 1 8 5 ) ;  1 1 ° 5 0 ’N / O ^ O ’W; 59M; 10 V 65.
t h i n i d a d
USNM 113251;  ( 1 2 4 ) ;  1 0 ° 3 7 'N  6 l ° 4 2 rW; 60M; 3 I I  1884.  USNM 123112;  (1 7 9 ) ;  
G u l f  o f  P a r i a .
GUYANA
UMML UNCAT PILLS 606;  ( 1 5 2 ) ;  0 7 ° 0 0 'N  57°08 'W ;  26M; 15 V I I  68,
466
FRENCH GUIAHA
UF 4 4 3 6 5 ;  ( 1 6 8 ) ;  0 5 ° 0 5 'N  5 l ° 5 8 ' U ;  45M; 11 XU 77,
SURINAM
UMML 12251;  ( 1 6 2 ) ;  0 6 ° 1 8 'N  55°11 'U ;  18M; 20 11 63, USNM 159236; (177);  
0 6 ° 4 l ' N  54°17 'W; 46M; 14 IV 57, USNM 159567;  ( 2 0 5 ) ;  0 6 ° 4 2 ‘N 54°12.5 'W ; 44H; 
14 VI 51. USNM 159612;  ( 2 0 4 ) ;  C6041 ,5N  54°14 ,5 'W ;  44K; 14 VI 57,  USNM 
159618 ;  ( 1 9 4 ) ;  0 6 ° 4 2 .5 'M  5 4 ° 1 0 'U ;  42M; 14 VI 67. USNM UNCAT 0R2310; ( 8 2 .3 ) ;  
0 5 ° 3 0 'N  52°10 'W; 51M; 12 IX 58. USNM UNCAT ORII 10231;  5(126-  142) ;  0 9°33JN 
76°02 'W;  49M; 28 XI 68,
SM&LL
FMNH 8B193 ; ( 1 6 0 ) ;  B a h i a ,  B r a z i l ;  No Dep th ;  13 IV 08.  MCF 1198; (116);  
F l o r i a n o p o l l s ,  B r a z i l ;  30 X 68 .  MCF 1199;  (1 1 4 ) ;  F l o r i a n o p o l l s , B r a z i l ;  30 
X 68 .  MCP 1200;  ( 1 1 6 ) ;  F l o r i a n o p o l l s ,  B r a z i l ;  30 X 68. MCF 1202; (116);  
F l o r i a n o p o l l s ,  B r a z i l .  30 X 66. MCP 2193;  (1 5 6 ) ;  F l o r i a n o p o l l s ,  B r a z i l ;  X 
1968 .  MCF 2194;  ( 1 1 2 ) ;  F l o r i a n o p o l l s ,  B r a z i l ;  X 1968,  MCP 3139; (126);  
F l o r i a n o p o l l s ,  B r a z i l ;  X 1968.  MCF 5663;  (180) ;  P o r t  Be lo ,  SC, B r a z i l .  MCP 
7270;  ( 1 2 8 ) ;  P o r t  B e lo ,  SC, B r a z i l ;  3 - 4  XI 73. MCP 7327; (1 2 6 ) ;  P o r to  Belo, 
SC, B r a z i l ;  01 V I I I  73.  MCP 7345;  ( 1 3 0 ) ;  P o r to  B e lo ,  SC, B r a z i l ;  31 VI1 - 
01 V I I I  73,  MCZ 889;  2 ( 1 2 3 - 1 3 9 ) ;  Rio de J a n e i r o ,  B r a z i l .  MCZ 11149;  (160);  
R io  de J a n e i r o ,  B r a z i l .  MCZ 11323;  ( 1 0 5 ) ;  Pernambuco,  B r a z i l .  MCZ 11378; 
3 ( 6 8 . 7 - 9 6 . 1 ) ;  Pe rnam buco ,  B r a z i l ,  MCZ 11379; ( 1 4 7 ) ;  S a n t o s ,  B r a z i l ,  MCZ 
113B0;  ( 9 1 . 7 ) ;  C u r a c a ,  B r a z i l .  MCZ 11382;  (137) ;  R io  de J a n e i r o ,  B r a z i l .
UF 19938;  3 ( 1 0 9 - 1 3 3 ) ;  Sao P a u l o ,  B r a z i l ;  13 VII 61,  UFPB 882; 5 ( 3 6 . 0 - 1 1 5 ) ;
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C a b e d e l o , B r a z i l ;  29 X 81. UFPB UNCAT (Removed from UFPB 993);  5 ( 5 7 . 8 - 1 0 7 ) ;  
I l h a  da R e s t i n g a ,  Rio  P a r a l b a  do N o r t e ,  B r a z i l .  UMML 13292;  (1 8 6 ) ;  0 4 °38 'N  
5 l °05 'W ;  59W; 26 I I  63.  UMML 13977;  ( 1 5 7 ) ;  0 2 ° 1 0 'S  42°24 'W; 40K; 11 I I I  
63,  USNM 83172;  ( 9 4 . 4 ) ;  R io  de J a n e i r o ,  USNM 159237;  6 ( 1 6 5 - 1 9 1 ) ;  O 2 ° 0 0 ’N 
4 0 ° 1 9 fU; 46M; 16 XI 57,
URUGUAY
USNM 87772;  ( 1 1 9 ) ;  M o n te v id e o .  USNM 87773;  ( 1 1 3 ) ;  M on tev ideo .
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F i g u r e  30,  F re quenc y  h i s t o g r a m  o f  s i z e  and s e x u a l  m a t u r i t y  f o r  Svmphurus 
t e s s e l l a t u s  and  U n d e s c r l b e d  S p e c i e s  E.
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Svmohurus  U n d e s c r i b e d  S p e c i e s  D
(Fig .  50B)
Svmnhurus a t r L s a u d y g
Puyo 1949: 179; F r e n c h  Guyana;  c o u n t s ,  c o l o r  d e s c r i p t i o n ,  p o o r  f i g u r e ;  
d i s t i n g u i s h e d  from j>. p l a g u s i a  .
Remarks
S i n c e  n o t  a l l  s p e c im e n s  l i s t e d  i n  the  synonym ie s  o f  £ .  p l a n u s  i a  and £, 
t e s s e l l a t u s  c o u l d  be  examined ,  i t  i s  i m p o s s i b l e  t o  d e t e r m i n e  i f  any 
s p e c i m e n s  o f  new s p e c i e s  D were  I n c l u d e d  among m a t e r i a l  l i s t e d  i n  e a r l i e r  
p u b l i s h e d  a c c o u n t s  on Svtimhurus from t h e  n o r t h e r n  Sou th  A m er ican  c o a s t .  I t  
i a  p o s s i b l e  t h a t  s p e c i m e n s  o f  new s p e c i e s  D w e re  I n c l u d e d  i n  t h e  s t u d y  by 
Lowe-McConnel1 <1962)  s i n c e  some o f  t h e  t r a w l  s t a t i o n s  s a m p l e d i n  t h a t  s t u d y  
o c c u r r e d  a t  t h e  a p p r o p r i a t e  d e p t h  r a n g e  to  c a p t u r e  new s p e c i e s  D. Lowe- 
M cConne l l  l i s t e d  a l l  t o n g u e f l s h  c a p t u r e d  i n  t h a t  s t u d y  a s  S. p l a p u s l a  and 
d i d  n o t  i n c l u d e  any  d e s c r i p t i v e  a c c o u n t s  f o r  t h e s e  s p e c im e n s .
The f i s h  d e s c r i b e d  by  Puyo a s  S.. a t r l c a u d u s  ( J o r d a n  and  G i l b e r t )  i s  
c l e a r l y  n o t  £.  a t r l c a u d u s . The new s p e c i e s  may b e  d i s t i n g u i s h e d  from t h e  
e a s t e r n  P a c i f i c  a t r l c a u d u s  by  t h e  f o l l o w i n g  c h a r a c t e r s :  d o r s a l  r a y s  99- 
106 ( v s .  9 4 - 1 0 1 ) ;  a n a l  r a y s  81-80 v s ,  77 -84;  s c a l e s  05-98 v s .  1 0 4 -115 .  
A d d i t i o n a l l y ,  new s p e c i e s  D l a c k s  a p u p i l l a r y  o p e r c u l u m  and s c a l e s  on  t h e
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b l i n d  s i d e  p o s t e r i o r  r a y s  o f  t h e  d o r s a l  and a n a l  f i n s  ( b o t h  p r e s e n t  i n  S., 
a t r l c a u d u s ) .
S tu d y  M a t e r i a l : 67 sp e c im e n s ,  75 .8 -189  mm SL. 43 x - r a y e d ,  56 c o u n t e d  and 14 
m e a s u r e d .
D i a g n o s i s
A r e l a t i v e l y  l a r g e - s i z e d  Svmphurus w i t h  a 1 -4 -3  ID p a t t e r n ,  12 caudal  
r a y s ,  c l e a r  p e r i t o n e u m  and  52-55 v e r t e b r a e .  T h i s  s p e c i e s  most  c l o s e l y  
r e s e m b l e s  and i s  l a r g e l y  s y m p a t r i c  w i t h  £ .  t e s s e l l a t u s  and £ .  b l a c u s l a . The 
most  c o n s p i c u o u s  d i f f e r e n c e s  between  t h e  new s p e c i e s  and  t e s a e l l a t u s  a r c  
t h a t  the  new s p e c i e s  l a c k s  s e co n d a ry  s q u a m a t lo n  on t h e  d o r s a l  and a n a l  f i n s  
( p r e s e n t  and w e l 1 - d e v e lo p e d  in  S, t e s s e l l a t u s ) and t h e  new s p e c i e s  u s u a l l y  
h a s  a p r o m i n e n t  f l e s h y  r i d g e  on th e  e y e d - s i d e  lower  Jaw ( a b s e n t  i n  5 .  
t e s s e l l a t u s ) . O t h e r  d i f f e r e n c e s  between  t h e s e  two s p e c i e s  o c c u r  i n  
m e r l s t i c s .  A l l  m e r l s t l c s  a r e  somewhat h i g h e r  i n  the  new s p e c i e s  (53-54  
v e r t e b r a e  v s .  5 0 - 5 3 ) ,  d o r s a l  and ana l  f i n  r a y s  (9 9 -1 0 4  v s .  91-102 and 82-88 
v s .  77-86 ( u s u a l l y  7 8 - 8 4 ) ,  r e s p e c t i v e l y ) .  The new s p e c i e s  i s  somewhat  
s m a l l e r  i n  s i z e  (189 mm SL v s . 220 mm SL) t h a n  £,  t e s s e  j j a t u s  and a l s o  
m a t u r e s  a t  somewhat  s m a l l e r  s i z e s ,  The new s p e c i e s  a l s o  d i f f e r s  f rom S. 
t e s s e l l a t u s  i n  s u b t l e  f e a t u r e s  o f  i t s  p i g m e n t a t i o n .  Svmphurus t e s s e l l a t u s  
u s u a l l y  haa  a l a r g e  b l a c k  s p o t  on the  o u t e r  edge o f  t h e  e y e d - s i d e  o p e r c l e ,  
w h i l e  I n  t h e  new s p e c i e s ,  t h e  b l a c k  s p o t  I s  more o r  l e s s  p o o r l y  d e v e lo p e d ,  
u s u a l l y  f o r m in g  a more d i f f u s e  dusky b l o t c h ,  A d d i t i o n a l l y ,  t h e  new s p e c i e s
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u s u a l l y  h a s  m u l t i p l e ,  n a r r o w ,  s h a r p l y  c o n t r a s t i n g  c r o s s b a n d s  w h i l e  In  £.. 
t e s s e l l a t u s  t h e  c r o s s b a n d s  a r e  much w i d e r  a n d  fewer  I n  n u m b e r .  The c a u d a l  
a n d  p o s t e r i o r  p o r t i o n s  o f  t h e  d o r s a l  and a n a l  f i n s  o f  t h e  new s p e c i e s  a r e  
a l s o  p i g m e n t e d  d i f f e r e n t l y  t h a n  t h o s e  o f  £ .  t e s s e l l a t u s . I n  fi. t e s s e l l a t u s . 
t h e  p o s t e r i o r  p o r t i o n s  o f  t h e  d o r s a l ,  a n a l  a n d  the  e n t i r e  c a u d a l  f i n  a r e  
c o v e r e d  w i t h  a  d a r k  brown o r  b l a c k  p i g m e n t a t i o n .  In  c o n t r a s t ,  u n d e s c t i b e d  
s p e c i e s  D h a s  a n  a l t e r n a t i n g  p a t t e r n  o f  d a r k - b r o w n  b l o t c h e s  and  c l e a r  a r e a s  
i n  t h e  p o s t e r i o r  p o r t i o n s  o f  t h e  d o r s a l  and  a n a l  f i n e ,  a l s o  t h e  c a u d a l  f i n s  
o f  many o f  t h e  s p e c im e n s  o f  u n d e s c r l b e d  s p e c i e s  D e x a m i n e d  wore n o t  
u n i f o r m l y  a n d  i n t e n s e l y  p i g m e n te d ,  b u t  a lw a y s  had  c l e a r  s e c t i o n s  v a r y i n g  in  
w i d t h  f rom  two t o  f o u r  o r  f i v e  r a y s  a l t e r n a t i n g  w i t h  more d a r k l y  s h a d e d  
r e g i o n s .
The new s p e c i e s  i s  s t r u c t u r a l l y  s i m i l a r  t o  £ .  o l a g u s i a  w i t h  r e s p e c t  to 
c a u d a l  r a y  c o u n t ,  s m a l l  eye s i z e  and t h e  p r e s e n c e  o f  a f l e s h y  r i d g e  on t h e  
e y e d - s i d e  l o w e r  j a w .  The m os t  n o t a b l e  d i f f e r e n c e s  b e t w e e n  t h e s e  two s p e c i e s  
o c c u r  i n  m e r i s t i c s .  The new s p e c i e s  h a s  c o n s i d e r a b l y  h i g h e r  m e r i s t i c s  
( v e r t e b r a e  5 2 - 5 5  v s .  4 9 - 5 2 ;  d o r s a l  r a y s  99 -104  v s ,  9 1 - 9 7 ;  a n a l  r a y s  82 -80  
v s .  7 4 - 8 2 ) ,  F u r t h e r  d i f f e r e n c e s  be tw e en  t h e s e  s p e c i e s  a r e  t h e  p l a c e m e n t  o f  
t h e  d o r s a l  f i n  and  t h e  p o s t e r i o r  e x t e n s i o n  o f  t h e  Jaws i n  r e l a t i o n  to  t h e  
l o w e r  e y e .  I n  Svmphurus n.  s p .  D, t h e  d o r s a l  f i n  u s u a l l y  o n l y  e x t e n d s  t o  
t h e  f r o n t  o r  m i d - e y e  l e v e l  w h i l e  i n  £ ,  p l a n u s l a  the  f i r s t  a n d  o c c a s i o n a l l y  
t h e  s e c o n d  r a y s  o f  t h e  d o r s a l  f i n  a r e  u s u a l l y  a n t e r i o r  t o  t h e  u p p e r  e y e .  
A n o t h e r  d i f f e r e n c e  b e tw e e n  t h e s e  two s p e c i e s  o c c u r s  w i t h  r e s p e c t  t o  t h e  
r e a r w a r d  e x t e n s i o n  o f  t h e  e y e d - s l d e  j a w s .  The jaws i n  pym phurus  n . s p .  D 
r e a c h  o n l y  t o  t h e  m id d l e  o f  t h e  low e r  eye  o r  o c c a s i o n a l l y  t o  t h e  r e a r  m arg in
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o f  the  p u p i l  o f  the  l o w e r  eye w h i l e  In  £ .  p l a p u s l a  t h e  Jaws e x t e n d  u s u a l l y  
t o  a t  l e a s t  t h e  p o s t e r i o r  margin o f  t h e  lower  eye  and  i n  some r a s e s  the  jaws 
a c t u a l l y  e x t e n d  s l i g h t l y  beyond t h e  r e a r  m a r g i n  o f  t h e  lower  e y e .  There  a r c  
some minor  d i f f e r e n c e s  I n  m o rp h o m e t r i e s  b e tw e en  t h e  two s p e c i e s ;  t h e  new 
s p e c i e s  h a s  a s l i g h t l y  l a r g e r  eye ( 6 . 8 - 1 0 , 4 ,  X—B.4% HL v s .  6 , 4 - 9 , 4 ,  X-B,2% 
HL) and n a r r o w e r  body (23 .1 -29 ,7%  SL v s ,  2 7 , 8 - 3 1 , 9 1  SL i n  £ ,  p l a g u s l a ).
The new s p e c i e s  a t t a i n s  l a r g e r  s i z e s  (up to  190 mm SL) c o m p a r e d  to  S. 
p l a gus l f l  ( l a r g e s t  o n ly  131 mm SL) . A d d i t i o n a l l y ,  t h e s e  two s p e c i e s  
a p p a r e n t l y  h a v e  q u i t e  d i f f e r e n t  l i f e  h i s t o r y  p a t t e r n s .  They have  s y m p a t r i c  
d i s t r i b u t i o n s ,  b u t  a r e  n o t  s y n t o p i c  w i t h  r e s p e c t  to  b a t h y m e t r i c  
d i s t r i b u t i o n .  A l l  i n d i v i d u a l s  o f  new s p e c i e s  D h a v e  b e e n  c o l l e c t e d  in  
c o a s t a l  s e a s  a t  d e p t h s  r a n g i n g  from 7-110 m e t e r s .  I n  c o n t r a s t ,  a l t h o u g h  a 
s m a l l  number  o f  I n d i v i d u a l s  o f  £ ,  p l a g u s  i a  have  b e e n  t a k e n  a s  d e e p  a s  40 
m e t e r s ,  t h e s e  w e re  a d u l t s  (>110 mm S L ) . The m a j o r i t y  o f  s p e c i m e n s  o f  £. 
n l a p u s l a  e x a m in ed  In  t h e  p r e s e n t  s t u d y  were c o l l e c t e d  In  s h a l l o w  w a t e r s  by 
b e a c h  s e i n e  and  s m a l l  o t t e r  t r a w l s .  A l l  o f  t h e  J u v e n i l e s  and m o s t  o f  the 
a d u l t s  o f  £ .  p l a g u s l a  have been  t a k e n  a t  v e r y  s h a l l o w  d e p t h s  i n  n e a r s h o r e  
h a b i t a t s  i n c l u d i n g  e s t u a r i n e  l o c a t i o n s .  I n  c o n t r a s t ,  t h u s  f a r ,  no 
I n d i v i d u a l s  o f  new s p e c i e s  D a re  known from e s t u a r i n e  h a b i t a t s ,  t h o u g h  i t  
s h o u l d  ba n o t e d  t h a t  e s t u a r i n e  e n v i r o n m e n t s  have  n o t  b e e n  a s  t h o r o u g h l y  
c o l l e c t e d  a l o n g  the  n o r t h e a s t e r n  m a r g i n  o f  Sou th  A m e r i c a  where  t h e  new 
s p e c i e s  o c c u r s .
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D e s c r i p t i o n
Svmphurus new s p e c i e s  D I s  a r e l a t i v e l y  l a r g e - s i z e d  t o n g u e f l s h  
a t t a i n i n g  maximum a d u l t  l e n g t h s  o f  a p p r o x i m a t e l y  190 mm SL. The u s u a l  ID 
p a t t e r n  I s  1 -4 -3  (Tab le  9 ) .  Caudal  r a y s  12, l e s s  f r e q u e n t l y  11 (T a b le  10) .  
D o r s a l  r a y s  numerous,  99-106 (T a b le  11 ) ,  Anal  r a y s  a l s o  numerous ,  61 -08 ,  
u s u a l l y  63-08 (T a b le  1 2 ) ,  V e r t e h r a e  52 -55 ,  u s u a l l y  53 -54 ( T a b le  13 ) .  
H y p u r a l s  f o u r .  S e a l e s  l a r g e ,  s t r o n g l y  c t e n o i d  on b o t h  s i d e s  o f  body.  
L o n g i t u d i n a l  s c a l e  rows 85-90 ,  u s u a l l y  86 -93 ( T a b l e  14 ) .  S c a l e  rows on bead  
p o s t e r i o r  t o  lower  o r b i t  19-23 ,  u s u a l l y  19-20  ( T a b le  15 ) .  L a t e r a l  s c a l e  
rows 36 -42 ,  u s u a l l y  30-40 (T a b le  16 ) .  P r o p o r t i o n a l  m easu rem en ts  a p p e a r  in 
T a b l e s  8 3 - 8 4 .
Body r e l a t i v e l y  e l o n g a t e  w i t h  a g r a d u a l  t a p e r .  Body d e p t h  r e l a t i v e l y  
na r row ,  23-30% SL, and n e a r l y  u n i f o r m  from a p o i n t  e q u i v a l e n t  t o  
a p p r o x i m a t e l y  a n a l  r a y s  10-15 and  e x t e n d i n g  p o s t e r i o r l y  t o  t h e  m i d - p o i n t  o f  
the  body .  Head r e l a t i v e l y  wide (19 .8 -2 6 .1 %  SL) ; w i t h  m o d e r a t e ,  s l i g h t l y  
ro u n d e d  o r  t r u n c a t e  s n o u t  (19 .0 -22 .7%  HL) . S n o u t  c o v e r e d  w i t h  sm a l l  c t e n o i d  
s c a l e s .  Dermal  p a p i l l a e  w e l l  d e v e l o p e d  on b l i n d  s i d e  s n o u t  and  c h i n  b u t  not  
e x c e s s i v e l y  de n s e ,  o c c a s i o n a l l y  e x t e n d i n g  o n t o  e y e d - s i d e  s n o u t .  P o s t e r i o r  
e x t e n s i o n  o f  m a x i l l a  u s u a l l y  r e a c h e s  t o  r e a r  edge o f  p u p i l  o f  low er  e y e ,  o r ,  
o c c a s i o n a l l y  j aw s  e x t e n d  to  o r  s l i g h t l y  beyond  t h e  p o s t e r i o r  m a r g i n  o f  the  
low e r  e y e .  Lower l i p  on o c u l a r  s i d e  b e a r s  a  d i s t i n c t ,  f l e s h y  r i d g e  l o c a t e d  
a s h o r t  d i s t a n c e  b e f o r e  p o s t e r i o r  m arg in  o f  J aw s .  Eyes r e l a t i v e l y  s m a l l  
( 6 ,8 -1 0 .4 %  HL); u s u a l l y  s u b - e q u a l  In  p o s i t i o n .  Eyes w i t h o u t  s c a l e s ;  u s u a l l y  
w i t h  o n l y  1-3  s m a l l ,  c t e n o i d  s c a l e s  i n  na r row  I n t e r o r b i t a l  s p a c e .
I n t e r o r b i t a l  space  sometimes e q u a l l i n g  h a l f  t h e  d i a m e t e r  o f  t h e  f i x e d  eye .
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T a b le  S I .  Summary o f  m orphom et r ie s  e x p r e s s e d  In t h o u s a n d t h s  o f  S ta ndard  
L eng th  ( e x c e p t  SL In mm) f o r  Svinphurus new s p e c i e s  D,
Character H JWJCE HEAJJ £2
SL 14 75 .8-164.3 142.5 21. 09
ED 14 231-297 274.5 17.19
FDL 13 32-47 38. 6 4.13
PAL 14 189-243 205.6 13.32
DEL 13 953-960 961.4 4,13
ABL 14 765-837 793 . 7 18 . 74
PL 12 40-64 54. 3 6 ,08
PA 12 20-60 41. 2 12 ,62
CFL 14 00-99 88.9 5,53
HL 14 160-218 102 . 3 11. 58
HU 14 198-201 216.8 21. 37
POL 14 112-153 124.8 9 . 38
SNL 14 34-46 38 .0 3.21
UJL 14 37-50 43,3 3,24
ED 14 12-19 15.4 1.95
CD 14 39-63 45,4 6.39
UHL 14 126-151 139.4 6.81
LHL 14 79-111 92 .9 S. 13
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T a b l e  84. Summary o f  moi r p h o m e t r l c s  e x p r e s s e d a s  t h o u s a n d t h s o f  Hea
( e x c e p t  HW/HL) f o r Svmohurus new a o e c i e s D.
C h a r a c t e r a HEAN m
HW/HL 14 l . o e ^ l . 53 1 .2 0 . 1 1
POL 14 651-722 6 8 3 . 8 2 0 .6 4
SNL 14 190-227 2 0 9 . 0 11. 67
UJL 14 221-258 238 .  3 1 1 .7 4
ED 14 68-104 8 4 . 3 10. 52
CD 14 214-291 2 4 8 . 4 2 3 .6 2
OPLL 14 264-341 292.  3 2 3 .7 7
OFUL 14 174-246 2L0. 6 20.  39
UHL 14 661-814 7 6 7 . 4 4 4 . 7 3
LHL 14 464-556 5 1 0 .3 2 8 .0 1
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P u p i l l a r y  ope rcu lum  a b s e n t .  D o r s a l  f i n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  e qua l  
t o  f r o n t  o f  u p p e r  eye o r  o n l y  o c c a s i o n a l l y  e x t e n d i n g  s l i g h t l y  be yond  
a n t e r i o r  m arg in  o f  uppe r  e y e .  S c a l e s  a lw a y s  a b s e n t  f rom t h e  d i s t a l  two- 
t h i r d s  o f  d o r s a l  and a n a l  f i n  r a y s .  S c a l e s  when p r e s e n t  a t  d o r s a l  and a n a l  
f i n  r a y  b a s e s  n o t  number ing  more t h a n  one o r  two and o c c u r r i n g  o n l y  
s p o r a d i c a l l y  on c e r t a i n  d o r s a l  and  a n a l  f i n  r a y s .
T e e t h  w e l l  d e v e lo p e d  on b l i n d  s i d e  Ja w s ,  Lower Jaw on o c u l a r  s i d e  
u s u a l l y  w i t h  a s i n g l e ,  m o s t ly  i n c o m p le t e  row o f  s l e n d e r  t e e t h ;  u p p e r  j aw  on 
o c u l a r  s i d e  e i t h e r  l a c k i n g  t e e t h  a l t o g e t h e r ,  o r  w i t h  a v e r y  s h o r t  row 
( c o v e r i n g  no more t h a n  o n e - t h i r d  o f  p r e m a x i 1 l a r y )  o f  t e e t h  a n t e r i o r  t o  
a n t e r i o r  n o s t r i l .
P i g m e n t a t i o n
Eyed s u r f a c e  r a n g i n g  from d a r k  t o  l i g h t  brown w i t h  10-14 ( u s u a l l y  10- 
12) w e l l - d e v e l o p e d , s h a r p l y  c o n t r a s t i n g ,  somewhat  n a r r o w ,  d a r k  brown 
c r o s s b a n d s  on h e a d  and t r u n k .  On t h e  h e a d ,  t h e  f i r s t  band  c r o s s e s  
i m m e d i a t e l y  p o s t e r i o r  t o  t h e  e y e s  w h i l e  t h e  s e cond  band  i s  s i t u a t e d  a s h o r t  
d i s t a n c e  ( u s u a l l y  on ly  3-4 s c a l e s  s e p a r a t e  t h e  two) p o s t e r i o r l y .  Throughout  
most  o f  t h e i r  l e n g t h  t h e s e  two bands  a r e  s e p a r a t e ,  how ever ,  i n  s e v e r a l  
s p e c i m e n s ,  t h e s e  f i r s t  two ba nds  c o a l e s c e  on th e  v e n t r a l  p o r t i o n  o f  the  
o pe rc u lum  fo rm ing  a wide ,  somewhat  c i r c u l a r  s p o t .  The bands  on t h e  head  a re  
somewhat  n a r r o w e r  t h a n  t h o s e  on t h e  m i d - r e g i o n  and p o s t e r i o r  p o r t i o n s  o f  the  
b o d y .
Band number v a r i a b l e  a l o n g  t r u n k ,  Bands on t r u n k  r e g i o n  v a r y  In  de g re e  
o f  c o m p l e t e n e s s ,  e s p e c i a l l y  In  r e g i o n  b e tw e e n  o p e r c u l a r  o p e n in g  t o  a p o i n t
k l l
a b o u t  t w o - t h i r d s  o f  t h e  t r u n k  l e n g t h .  Some b a n d s  a r e  c o m p l e t e  and  c o n t i n u e d  
o n t o  d o r s a l  and  a n a l  f i n s  as d a r k  brown b l o t c h e s ,  w h i l e  o t h e r s  a r e  
I n c o m p l e t e  on t h e  body and no t  c o n t i n u e d  o n t o  t h e  f i n s .  The l a s t  ba nd ,  
s i t u a t e d  a s h o r t  d i s t a n c e  from c a u d a l  r e g i o n ,  somewhat  e x p a n d e d  a n d  s l i g h t l y  
a r c h e d .
O u t e r  s u r f a c e  o f  e y e d - s i d e  o p e r c u l u m  p i g m e n t e d  w i t h  a  d a r k ,  d i f f u s e  
p a t t e r n  o f  m e l a n o p h o r e s . In  many i n d i v i d u a l s  t h e s e  m e la n o p h o re s  a r e  
c o a l e s c e d  I n t o  a somewhat  rounded  p i g m e n t  s p o t ,  t n  the  m a j o r i t y  o f  
i n d i v i d u a l s ,  t h e s e  m elanopho res  a p p e a r  t o  b e  t h e  r em na n t  o f  a p o o r l y  - d e f i n e d  
band  on the  l o w e r  ope rc u lum .  I n n e r  o p e r c u l u m  a n d  i s t h m u s  more h e a v i l y  
p i g m e n t e d  on t h e  e yed  s u r f a c e ;  o n  t h e  b l i n d  s u r f a c e ,  p i g m e n t a t i o n  on the 
I n n e r  ope rcu lum  r e s t r i c t e d  to  a  s m a l l  b a n d  o f  p e p p e r - d o t  m e l a n o p h o r e s  a lo n g  
t h e  v e n t r a l  m a r g i n .  The Is thmus  on  t h e  b l i n d  s i d e  i s  n o t  h e a v i l y  p i g m e n te d  
b u t  o f t e n  has  a p e p p e r - d o t  p a t t e r n  a s  w e l l .  M ous tache  w e l l - d e v e l o p e d  on 
o c u l a r  s i d e  u p p e r  l i p .  Lower l i p  f r e q u e n t l y  s p o t t e d  b u t  w i t h o u t  w e l l -  
d e f i n e d  m o u s t a c h e .  B l i n d  s i d e  c l e a r ,  c r e a m y  w h i t e .  P e r i t o n e u m  c l e a r ,  
b l i n d  s i d e  o v a r i a n  membrane w i t h  s m a l l  m e l a n o p h o r e s .
D o r s a l ,  a n a l  and  c a u d a l  f i n s  w i t h  a l t e r n a t i n g  s e r i e s  o f  b l o t c h e s .
D o r s a l  f i n  s c a r c e l y  p igm en ted  i n  a n t e r i o r  h a l f  o f  body.  At a b o u t  b o d y  mid ­
p o i n t ,  t h e r e  a r e  a  s e r i e s  of  a l t e r n a t i n g  b l o t c h e s  and c l e a r  a r e a s  I n  t h e  
d o r s a l  f i n .  B l o t c h e s  i n  the  f i n s  r a n g e  from 3 -5  f i n  r a y s  w ide  and i n c l u d e  
t h e  a d j o i n i n g  f i n  membrane as  w e l l .  The a n a l  f i n  h a s  a s i m i l a r  p a t t e r n  o f  
a l t e r n a t i n g  b l o t c h e s  and  c l e a r  a r e a s  a s  i n  t h e  d o r s a l  f i n ,  e x c e p t  t h a t  t h e  
b l o t c h e s  o c c u r  i n  t h r e e - f o u r t h s  o f  t h e  f i n  l e n g t h .  Only t h e  a n t e r i o r  one-  
f o u r t h  o f  t h e  a n a l  f i n  i s  w i t h o u t  b l o t c h e s .  I n  b o t h  t h e  d o r s a l  and  a n a l
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f i n s ,  t h e  b l o t c h e s  c o a l e s c e  In t h e  p o s t e r i o r  s i x t h  o f  t h e  f i n s  and  fo rm a 
c o n t i n u o u s  c o l o r  band on t h e  f i n s .  I n  t h i s  r e g i o n ,  t h e  f i n s  become 
g r a d u a l l y  d a r k e r  and the  b l o t c h e s ,  a l t h o u g h  s t i l l  p r e s e n t  become much more 
d i f f i c u l t  t o  d i s c e r n .  The c a u d a l  f i n  i s  h e a v i l y  p i g m e n t e d  on  t h e  d i s t a l  
t w o - t h i r d s  o f  t h e  f i n .  The p r o x im a l  t h i r d  i s  r e l a t i v e l y  l i g h t l y  p i g m e n t e d .  
I n  most  s p e c i m e n s ,  the  e n t i r e  c a u d a l  f i n  I s  n o t  u n i f o r m l y  p i g m e n t e d ,  b u t  
r a t h e r ,  a s m a l l  c l u s t e r  o f  r a y s  ( u s u a l l y  2 -4 )  a r e  more l i g h t l y  p i g m e n t e d  
t h a n  the  r e s t ,  g i v i n g  the  a p p e a r a n c e  o f  a l t e r n a t i n g  b l o t c h e s  a n d  c l e a r e r  
a r e a s .  I n  a s m a l l  number o f  s p e c i m e n s ,  t h e  e n t i r e  c a u d a l  f i n  was h e a v i l y  
p i g m e n te d  w i t h  no p a t t e r n  o f  a l t e r n a t i n g  c l e a r  a r e a s .
G e o g r a p h ic  D i s t r i b u t i o n  ( P i g .  29 ) .
New s p e c i e s  D Is  a t r o p i c a l  s p e c i e s  w i t h  a f a i r l y  r e s t r i c t e d  
d i s t r i b u t i o n .  I t  o c c u r s  a l o n g  t h e  c o n t i n e n t a l  m a r g i n  o f  n o r t h e a s t e r n  S o u th  
Am er ica  from Guyana (57°W) to  n o r t h e a s t e r n  B r a z i l .  A l l  b u t  one  s p e c i m e n  
have  been  c o l l e c t e d  n o r t h  o f  t h e  Amazon o u t f l o w .  T h e r e  I s  a r e c o r d  f o r  a 
s i n g l e  specimen  from 2°S and  s i n c e  l i t t l e  s y s t e m a t i c  s a m p l i n g  h a s  b e e n  
c o n d u c t e d  i n  t h i s  r e g i o n ,  I t  I s  p r o b a b l e  t h a t  t h e  new s p e c i e s  w i l l  be found  
more f r e q u e n t l y  i n  s h e l f  d e p t h s  I n  o t h e r  a r e a s  s o u t h  o f  t h e  Amazon o u t f l o w .
B a t h y m e t r i c  D i s t r i b u t i o n
Based on t h e  a v a i l a b l e  d e p t h  I n f o r m a t i o n  f o r  67 s p e c i m e n s ,  i t  a p p e a r s  
t h a t  t h i s  s p e c i e s  o c c u r s  s t r i c t l y  a t  m o d e r a t e  s h e l f  d e p t h s  a n d  d o e s  n o t  
u t i l i z e  n e a r s h o r e  h a b i t a t s  o r  e s t u a r i n e  e n v i r o n m e n t s  a s  n u r s e r y  a r e a s  s u c h  
a s  was found f o r  £ ,  p l a gus i a and  t e s s e l l a t u s . As s t a t e d  e a r l i e r ,  a l l
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spe c im ens  r a n g i n g  i n  s i z e  from 76-169 mm SL have  b e e n  c o l l e c t e d  i n  s e a s i d e  
h a b i t a t s  a t  d e p t h s  r a n g i n g  from 7-110 m e t e r s .  The m a j o r i t y  o f  spe c im en s ,  
52/57  (91SJ ,  were c o l l e c t e d  be tw een  11 and  70 m e t e r s  ( T a b l e  0 5 ) ,  At  t h e s e  
d e p t h s  i t  i s  o c c a s i o n a l l y  c o l l e c t e d  w i t h  a d u l t  £ ,  t e s s e l l a t u s ■ however ,  s i z e  
d i f f e r e n c e s  b e tw e e n  t h e  two s p e c i e s  i n  t h e s e  c o l l e c t i o n s  a r e  q u i t e  s t r i k i n g .  
A l l  £ .  t e a s e l l a t u s  c o l l e c t e d  w i t h  t h e  new s p e c i e s  were  l a r g e  a d u l t s  (>110 mm 
SL) , w h i l e  a m i x t u r e  o f  s i z e s ,  r e p r e s e n t i n g  J u v e n i l e s  a s  s m a l l  as  78 and 82 
tmn SL were r e p r e s e n t e d  among t h e  new s p e c i e s  m a t e r i a l .  One c o l l e c t i o n  (UMML 
u n c a t  P-6B7) c o n t a i n e d  a s i n g l e  spec im en  e a c h  o f  new s p e c i e s  D and  S. 
p l a g u s i  a .
S i z e  and Sexua l  M a t u r i t y
There  were 39 m a l e s ,  23 f e m a le s  and 5 s p e c im e n s  o f  unknown sex  among 
the  m a t e r i a l  exam ined .  The s e x e s  were s i m i l a r  I n  s i z e ;  m a le s  r a n g e d  from 
8 2 .2 - 1 0 1  mm SL; f e m a l e s  r a n g e d  from 7 5 , 8 - 1 0 0  mm SL ( t h e  l e n g t h  o f  t h e  
l a r g e s t  specimen  was t a k e n  from a r a d i o g r a p h ) . Based on t h e  r e p r o d u c t i v e  
s t a g e s  o f  f e m a l e s ,  i t  a p p e a r s  t h a t  t h i s  s p e c i e s  a t t a i n s  s e x u a l  m a t u r i t y  a t  
s i z e s  o f  a b o u t  110 ram SL ( F i g .  28 ) .  A l l  f e m a l e s  l a r g e r  t h a n  111 mm SL had 
e l o n g a t e d  o v a r i e s .  The s m a l l e s t  f em a le  ( 7 5 . 8  mra SL) was o n l y  p a r t i a l l y  
e l o n g a t e d  and c o n s i d e r e d  t o  be immature.  The n e x t  s m a l l e s t  fem a le  was 111 
ram SL and had  s m a l l  d e v e l o p i n g  ova in  the  g o n a d s .  A l l  o t h e r  f e m a le s  were 
l a r g e r  t h a n  130 mm SL and  had  e l o n g a t e d  o v a r i e s .
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T a b l e  85.  Summary o f  b a t h y m e t r i c  d i s t r I b u t l o n s  f o r  57 s p e c i m e n s  o f
S v m p h u ru s  U n d e a c r i b e d  s p e c i e s  D.
Depth  i a 0 11 -20  2 1 - 3 0  31-AQ 41 ,5Q 51-60 61-70 7 1 - 6 0  8 1 -9 0  110
N 2 11 7 5 5 1 23 - 2 1
M a t e r i a l  Examined
Counted  and M e asu re d  14 S p e c i m e n s ,  13 L o t s .
BHNH 1 9 5 0 . 5 . 1 5 : 5 1 ;  <139);  G e o r g e to w n ,  B r i t i s h  G u i a n a .  FMNH 86362 ;  ( 1 5 5 ) ;  
01°57'PJ 4B0 1 5 ‘W; 48K; 17 XI 57 .  FMNH 86365;  ( 1 4 8 ) ;  0 7 ° 0 6 ’N 57°12 'W; 33M; 01 
IX 58. FMNH 88846;  ( 1 3 2 ) ;  0 6 ° 5 4 'N  5 7 ° 4 7 'U ;  18M; 25 I I I  63.  FMNH UNCAT 
(Removed from FMNH 9 0 5 4 4 ) ;  ( 1 6 4 ) ;  0 1 ° 5 7 ’N 4 8 ° 1 2 ‘W; 55M; 14 XI 57.  UMML 
11549;  ( 1 5 6 ) ;  0 5 ° 5 7 ’N 52°18 'W ;  70M; 22 I I  63. UMML 12254;  ( 1 4 1 ) ;  0 6 ° 1 7 'N  
53 °3 5 ' t f ;  40M; 21 I I  63.  UMML 12262;  ( 1 4 8 ) ;  0 5 ° 2 4 'N  5 1 ° 3 4 'U ;  64M; 23 I I  63. 
USNM 159559;  ( 7 5 . 8 ) ;  0 6 ° 0 4 'N  5 4 ° 5 l ' U ;  70M; 1 3 V  51.  USNM 159606;  <144);  
0 6 ° 2 4 ' N 5 5 ° 0 0 ' W; 2 7M; 11 V 57.  USNM UNCAT 0RII  12042;  2 ( 1 4 3 - 1 5 1 ) ;  0 6 ° 1 2 JN 
53°23'W; 46M; 01 V I I  72. ZMA 1 1 1 .2 1 2 ;  ( 1 5 8 ) ;  0 5 ° 1 5 'N  55°15 'W; 12M; 13 X 69.  
ZMA 111 .234 ;  ( 1 4 0 ) ;  0 3 ° 4 5 'N  5 l ° 4 5 ’W; 40M; 16 XI 6 9 .
C o u n te d  28 S p e c im e n s ,  14 L o t s .
BMNH 1 9 6 1 . 9 . 4 : 1 1 7 ;  <189);  B r i t i s h  G u i a n a .  BHNH 1 9 6 1 . 9 . 4 : 1 1 8 ;  <163) ;  B r i t i s h  
G u i a n a .  FMNH 86397;  ( 1 3 0 ) ;  0 5 ° 0 5 'N  5 2 °1 4 .5 'W ;  20H; 23 V 57.  FMNH-90083;
7 ( 1 5 4 - 1 8 0 ) ;  0 6 ° 0 3 ’N 5 2 ° 2 2 ’W; 65M; 13 IX 58. FMNH 90085 ;  5 ( 1 6 3 - 1 8 0 ) ;  0 5 °4 6 'N  
52°02 'W; 70M; 12 XI 57. FMNH 90552;  2 ( 1 4 2 - 1 4 7 ) ;  S u r in a m ;  18M; 1957.  FMNH
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90553;  ( 1 4 4 ) ;  Su r inam ;  110H; 03 V 57. FMNH 91368 ;  ( 1 4 1 ) ;  S u r in a m ;  1957 .
FMNH UNCAT (Removed from FMNH 9 1 1 2 9 ) ;  2 ( 1 4 0 - 1 5 5 ) ;  0 2 ° 2 9 ’N 4 8 ° 5 4 ‘W; B6M; 15 
XI 57. CCR.L UNCAT (Removed from CCRL V 6 9 ; 3 8 3 6 ) ;  5 ( 1 3 0 - 1 6 5 ) ;  0 6 ° 5 6 ’N 
54°D5'W; 02 V 69 .  UMML 12249;  ( 1 4 3 ) ;  0 6 ° 1 8 'N  55°11 'W ;  IBM; 20 I I  63 UMML 
UNCAT P - 687;  ( 1 3 6 ) ;  0 7 ° 4 2 'N  5 7 ° 3 2 ’W; 27M; 15 V I I  68 .  USNM 159541;  ( 1 5 0 ) ;  
02°29N 4 B ° 5 5 ' W; 42M; 15 XI 57. ZMA 1 1 1 .2 2 8 ;  1; 0 5 °1 5 'N  55°15 'W ;  12M; 10 X 
69.
O t h e r  21 S p e c im e n s ,  12 L o t s .
FMNH 90223; ( 1 3 5 ) ;  0 6 ° 5 4 'N  5 4 ° 4 7 'U ;  18M; 25 I I I  53.  FMNH 9 1 1 0 9 ;  ( 1 5 1 ) ;  
0 6 ° 2 4 , 5 ' N  5 5 ° 0 2 . 5 ' w ; 27M; 11 V 57. UF UNCAT ( r e m o v e d  from UF 4 4 3 6 5 ) ;
( 1 4 3 ) ;  0 5 ° 0 5 ' N 51°5B 'U;  45H; 11 X I I  77. UMML 12265;  ( 1 5 0 ) ;  0 2 ° 2 0 ' S  4 0 ° 2 4 ' t f ;  
40M; 12 H I  6 3 .  UMML 12310;  3 ( 1 3 9 - 1 4 2 ) ;  0 6 ° 1 1 'N  55°39 'W; 15M; 19 I I  63 .
UMML 12498;  ( 1 5 8 ) ;  0 7 ° 0 1 ’N 54°21 'W ;  64M; 21 I I  63 .  UMML 1 3 3 0 1 ;  6 ( 1 1 1 - 1 7 5 ) ;  
0 6 ° 0 0 'N  5 2 ° 2 7 ’W; 64M; 22 I I  63.  UMML 13307;  ( 1 6 6 ) ;  0 5 ° 2 9 'N  5 l ° 3 7 ‘U; 64M; 23 
I I  63.  UMML UNCAT; ( 1 6 0 ) ;  CAYENNE S t a t i o n  10,  12 .  UMML UNCAT FILS 666;  
2 ( 1 0 4 - 1 4 0 ) ;  0 6 ° 2 5 ’N 5 5 ° 0 4 ’U; 7M; 10 VII  6B . USNM 159602;  2 ( 8 2 . 2 - 9 4 , 8 ) ;  
0 6 ° 2 3 ‘N 55° 0 5 . 5 ' W; 27M; 11 V 57. USNM UNCAT; ( 1 4 6 ) ;  0 4 ° 4 7 'N  5 1 ° 3 7 'U ;  33M;
05 V 75.
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Svmphurus  U n d e s c r l b e d  S p e c i e s  E
( F i g ,  50C)
Symphv^ug p l a p u s j a  p j a g u s j a
G i n s b u r g  1951:  220 ( i n  p a r t ) ;  Fox Bay, Panama; spe c im ens  i n  USNM 81654 
i n c l u d e d  i n  a c c o u n t  o f  5 .  p ,  p l a g u s l a
Svmphurus P l a e u s l a
A u s t i n  and  A u s t i n  1971:  38 ( I n  p a r t ) ;  G u a y a n i l l e ,  P u e r t o  R ico ;  f o o d  h a b i t s ;  
n i n e  spe c im ens  from UPRM 2926 b e l o n g  t o  the  new s p e c i e s .
S tudy  M a t e r i a l : 94 Spec im ens .  2 4 ,4 - 1 2 2  mm SL, 69 x - r a y e d ,  20 measured ,
D i a g n o s i s
A m e d i u m ' s i z e d  t o n g u e f i s h  (up t o  122 mm SL) w i t h  a  1 - 4 -3  ID p a t t e r n ,  12 
c a u d a l  r a y s ,  unpig rnented  p e r i t o n e u m ,  r e l a t i v e l y  l a r g e  eye (B. 2-11.0% HL) and 
4 9 - 5 0  v e r t e b r a e .  T h i s  s p e c i e s  most  c l o s e l y  r e s e m b l e s  and o c c u r s  
s y r o p a t r l c a l l y  w i t h  n l a g u s l a  and j u v e n i l e s  and  s u b - a d u l t s  o f  £ ,  
t e s s e l ) . H t u s . U n d e s c r i b e d  s p e c i e s  E a t t a i n s  s i m i l a r  s i z e s ,  c o ­
o c c u r s  w i t h  and  o v e r l a p s  c o m p l e t e l y  t h e  m e r i s t i c s  o f  S. p l a g u a l a , However,
I t  d i f f e r s  f rom £. p l a g u s l a  i n  s e v e r a l  f e a t u r e s ,  m os t  n o t a b l y  i n  i t s  
somewhat  l a r g e r  eye  s i z e  ( B . 2-11 .0%,  b u t  u s u a l l y  9 .0 - 1 0 .0 %  HL v s . 6 . 4 - 9 . 4 ,  
b u t  u s u a l l y  7 .0 -9 .0%  HL I n  p l a g u a l a ) . body and h e a d  s h a p es  and
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p i g m e n t a t i o n  p a t t e r n .  U n d e s c r l b e d  s p e c i e s  E has  a more p o i n t e d  s n o u t  w i t h  a 
na r row  space  b e tw e e n  the  u p p e r  eye  and t h e  b a se  o f  t h e  d o r s a l  f i n  ( v s ,  
s q u a r i s h ,  wide  s n o u t  w i th  a l a r g e  d i s t a n c e  be tw e en  u p p e r  eye  and  d o r s a l  f i n  
b a se  i n  £ ,  p l a n u s  i a l . The body i s  shaped d i f f e r e n t l y  i n  t h e  two s p e c i e s .
In  t h e  new s p e c i e s ,  the  g r e a t e s t  body d e p t h  o c c u r s  I n  t h e  a n t e r i o r  t h i r d  o f  
the  body and t h e r e  I s  a r e l a t i v e l y  r a p i d  p o s t e r i o r  t a p e r .  I n  c o n t r a s t ,  in  
n l a g u s l a . t h e  g r e a t e s t  body d e p t h  i s  more c l o s e r  to  t h e  hody  r a l d - p o i n t  
and t h e r e  I s  a more g r a d u a l  p o s t e r i o r  t a p e r .  The two s p e c i e s  have  q u i t e  
d i f f e  e n t  p i g m e n t a t i o n  p a t t e r n s .  I n  u n d e s c r i b e d  s p e c i e s  E, t h e  body ha s  
numerous,  na r row  c r o s s b a n d s  w h i l e  In  p l a g u s l a  t h e  body i s  a r e l a t i v e l y  
u n i f o r m  l i g h t  brown u s u a l l y  w i t h o u t  any s i g n s  o f  c r o s s b a n d i n g  o r  w i t h  o n l y  
f a i n t  c r o s s b a n d s .  Another  d i f f e r e n c e  o c c u r s  In t h e  p a t t e r n  o f  p i g m e n t a t i o n  
on t h e  v e r t i c a l  f l n a .  In new s p e c i e s  E t h e  f i n s  have  an  a l t e r n a t i n g  s e r i e s  
o f  b l o t c h e s  and unp lgmented  a r e a s  w h i l e  In  S.. p l a g u s l a  a l l  o f  t h e  f i n  r a y s  
have a u n i fo r m  c o l o r a t i o n .
U n d e s c r l b e d  s p e c i e s  E c o - o c c u r s  In  s h a l l o w - w a t e r  e n v i r o n m e n t s  w i t h  
j u v e n i l e  and s u b - a d u l t s  o f  £ .  t e s s e l } a t u s . A l though  s i m i l a r  i n  body s h a p e ,  
r e l a t i v e  eye s i z e  and o v e r a l l  a p p e a r a n c e  t o  s m a l l  S.. t e s s e l l a t u s . t h e s e  two 
s p e c i e s  a r e  q u i t e  d i s t i n c t .  The two s p e c i e s  a re  moat  e a s i l y  d i s t i n g u i s h e d  
by d i f f e r e n c e s  In  p i g m e n t a t i o n  p a t t e r n s .  Hew s p e c i e s  E h a s  numerous  ( 9 - 1 5 ) ,  
na r row  c r o s s b a n d e ,  l a c k s  a b l a c k  o p e r c u l a r  s p o t  and  h a s  a n  a l t e r n a t i n g  
s e r i e s  o f  b l o t c h e s  and unp lgmented a r e a s  In  t h e  d o r s a l  and  a n a l  f i n s .  In 
c o n t r a s t ,  S '  t e s s e l l a t u s  has  fewer  ( 7 - 9 ) ,  wide c r o s s b a n d s ,  a w e l l - d e v e l o p e d  
b l a c k  o p e r c u l a r  s p o t  and the  d o r s a l  and a n a l  f i n s  l a c k  an  a l t e r n a t i n g  s e r i e s  
o f  b l o t c h e s  and  unp lgmented  a r e a s  b u t  become p r o g r e s s i v e l y  d a r k e r  ( b l a c k  in
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t h e  m a l e s )  In  t h e  p o s t e r i o r  p o r t i o n s  o f  t h e  b o d y .  U n d e s c r i b e d  s p e c i e s  E has  
l o w e r  m e r I s t i c s  ( v e r t e b r a e  4 9 - 5 0  v s .  5 0 -53 ;  d o r s a l  r a y s  8 9 - 9 6  v s .  9 1 - 1 0 2 ;  
a n a l  r a y s  74 -80  v s .  7 7 - 8 6 )  and  l a c k s  s c a l e s  on t h e  b l i n d  s i d e  r a y s  o f  t h e  
d o r s a l  and  a n a l  f i n s  ( p r e s e n t  i n  t e s s e l l a t u s  l a r g e r  t h a n  70 mm SL) , The 
two s p e c i e s  d i f f e r  I n  o v e r a l l  s i z e  and  s i z e  a t  s e x u a l  m a t u r i t y .  New s p e c i e s  
E i s  a m e d i u m - s i z e d  f i s h  a t t a i n i n g  maximum s i z e s  o f  122 mm SL and  r e a c h i n g  
s e x u a l  m a t u r i t y  a t  s i z e s  a s  s m a l l  a s  70-80  mm SL; i n  c o n t r a s t ,  S.  
t e s s e l l a t u s  I s  a  much l a r g e r  s p e c L e s  a t t a i n i n g  maximum l e n g t h s  o f  220 mm SL 
a n d  d o e s  n o t  a t t a i n  s e x u a l  m a t u r i t y  u n t i l  110 mm SL.
U n d e s c r i b e d  s p e c i e s  E d i f f e r s  c o n s i d e r a b l y  f rom  t h e  r e m a i n i n g  two 
s p e c i e s  o f  s h a l l o w - u a t e r , 12 c a u d a l - r a y e d  Svmphurus  w i t h  a  1 - 4 - 3  ID p a t t e r n .  
I t  d i f f e r s  f rom new s p e c i e s  D i n  num erous  f e a t u r e s ,  m o s t l y  i n  I t s  much 
s m a l l e r  <122 v s .  190 mm SL) and  d e e p e r  ( v s .  e l o n g a t e )  b o d y ;  new s p e c i e s  E 
l a c k s  a b l a c k  o p e c u l a r  s p o t  ( p r e s e n t  In  new s p e c i e s  D) a n d  f i n a l l y  new 
s p e c i e s  E ha s  much lower  m e r l s t i c s  ( v e r t e b r a e  4 9 - 5 0  v s .  5 2 - 5 4 ;  d o r s a l  r a y s  
8 9 - 9 6  v s .  9 9 - 1 0 6 ;  a n a l  r a y s  7 4 - 8 0  v s .  8 1 - 8 8 ) .
U n d e s c r i b e d  s p e c i e s  E I s  a l s o  q u i t e  d i s t i n c t  and  c o m p l e t e l y  a l l o p a t r i c  
f rom  £.  c l v l t a t i u m . The two s p e c i e s  d i f f e r  m o s t  n o t a b l y  I n  p i g m e n t a t i o n  
p a t t e r n  ( f i n s  b l o t c h e d  In  new s p e c i e s  E v s .  p r o g r e s s i v e  d a r k e n i n g  I n  £ .  
c l v l t a t i u m ) and  modal  d i s t r i b u t i o n s  o f  m e r l s t i c s  ( v e r t e b r a e  4 9 - 5 0  v s ,  4 7 -4 9  
i n  £ .  c l v l t a t l u m : d o r s a l  r a y s  89 -96  v s .  8 6 - 9 3 ;  a n a l  r a y s  7 4 - 8 0  v s ,  7 0 - 7 8 ) .
The new s p e c i e s  i s  r e a d i l y  d i s t i n g u i s h e d  f rom  a l l  o t h e r  A t l a n t i c  
t o n g u e f l s h e s  by  t h e  c o m b i n a t i o n  o f  12 c a u d a l  r a y s ,  u n p l g m e n t e d  p e r i t o n e u m  
a n d  1 - 4 - 3  ID p a t t e r n .
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D e s c r i p t i o n
U n d e s c r i b e d  s p e c i e s  E I s  a  m e d i u m - s 1z e d  t o n g u e f i s h  a t t a i n i n g  a d u l t  
l e n g t h s  o f  a p p r o x i m a t e l y  122 mm SL. The u s u a l  ID p a t t e r n  i s  1 - 4 - 3  (T ab le  
9 ) ,  C a u d a l  r a y s  12 ( T a b l e  1 0 ) ,  D o r s a l  r a y s  8 9 - 9 6 ,  u s u a l l y  9 2 - 9 6  (Table  
1 1 ) .  Ana l  r a y s  74 -80  ( T a b l e  1 2 ) ,  V e r t e b r a e  4B -5 1 ,  u s u a l l y  4 9 - 5 0  (T ab le  
1 3 ) .  H y p u r a l s  4.  S c a l e s  m o d e r a t e  i n  s i z e , s t r o n g l y  c t e n o i d  on  b o t h  s i d e s  
o f  b o d y .  L o n g i t u d i n a l  s c a l e  rows 7 8 - 8 9  ( T a b l e  1 4 ) .  S c a l e  rows on head  
p o s t e r i o r  t o  l o w e r  o r b i t  1 7 - 2 2 ,  u s u a l l y  19-21  ( T a b l e  1 5 ) ,  L a t e r a l  s c a l e  
rows  3 6 - 4 4  ( T a b l e  1 6 ) .  P r o p o r t i o n a l  m e a s u r e m e n t s  a p p e a r  In  T a b l e s  86-87.
Body r e l a t i v e l y  d e e p ;  body d e p t h  g r e a t e s t  i n  a n t e r i o r  t h i r d  o f  body 
f o l l o w e d  by  r e l a t i v e l y  r a p i d  p o s t e r i o r  t a p e r .  Body d e p t h  2 7 .7 - 3 2 ,0 %  SL,
Head r e l a t i v e l y  w ide  ( 2 2 . 0 - 2 6 , 8 %  H L ) ; h e a d  w i d t h  g r e a t e r  t h a n  h e a d  l e n g t h  
(HW/HL^ 1 . 1 - 1 . 3 ) ,  Snou t  m o d e r a t e l y  l o n g  and  p o i n t e d ,  1 9 ,3 - 2 5 .5 %  HL, Snout  
c o v e r e d  w i t h  s m a l l  c t e n o i d  s c a l e s .  Dermal  p a p i l l a e  w e l 1 - d e v e l o p e d  on b l i n d  
s i d e  s n o u t  and  c h i n  b u t  n o t  e x c e s s i v e l y  d e n s e .  P o s t e r i o r  e x t e n s i o n  o f  
m a x i l l a  u s u a l l y  r e a c h e s  t o  r e a r  o f  p u p i l  o f  l o w e r  e y e  and  o c c a s i o n a l l y  to  
r e a r  e d g e  o f  lo w e r  e y e .  Eyes m o d e r a t e l y  l a r g e ,  8 . 2 - 1 1 . 0 %  HL; u s u a l l y  
s l i g h t l y  s u b - e q u a l  i n  p o s i t i o n .  Eyes  w i t h o u t  s c a l e s ;  u s u a l l y  1 - 3  s m a l l  
c t e n o i d  s c a l e s  i n  n a r r o w  i n t e r o r b i t a l  s p a c e ,  p u p i l l a r y  o p e r c u l u m  a b s e n t .  
D o r s a l  f i n  o r i g i n  u s u a l l y  a t  a v e r t i c a l  e q u a l  t o  o r  w i t h  one r a y  a n t e r i o r  to  
t h e  f r o n t  m a r g i n  o f  t h e  u p p e r  e y e .
T e e t h  w e l 1 - d e v e l o p e d  on  b l i n d  s i d e  J a w s .  Upper  and  lo w e r  Jaws on 
o c u l a r  s i d e  u s u a l l y  w i t h  a s m a l l  p a t c h  o f  t e e t h  c o v e r i n g  a n t e r i o r  o n e - t h i r d  
o f  Jaw o r  l a c k i n g  t e e t h  a l t o g e t h e r .
4B6
T a b le  86. Summary o f  im o rp h a rae t r l e s  e x p r e s s e d  i n  t h o u s a n d t h s o f  S ta n
Length ( e x c e p t  SL i n  ram) f o r  S y m p h u ^ s new s p e c i e s  E.
C h a r a c t e r K RAWE HEAP SR
SL 20 4 0 . 1 - 1 2 1 . 9 84 . 5 22 ,40
BD 20 277-320 300 . 6 12.14
PDL 20 29-48 36 . 2 5.45
PAL 20 191-261 223 .0 15 .89
DEL 20 952-972 964 . 3 5 .7 0
abl 20 751-820 7 6 1 . 0 18.89
PL 20 51-75 63.  2 6, 56
PA 20 35-63 47 , 6 6.62
CFL 20 87-116 102 .4 7. 56
HL 20 185-224 1 9 9 .2 10 .94
HW 20 220-268 240 .0 11.03
POL 20 119-143 1 3 3 . 6 6 .72
SNL 20 36-54 43 .  5 4 .92
UJL 20 37-56 4 6 . 2 4 .85
ED 20 17-22 1 9 . 4 1,56
CD 20 43-64 5 1 .8 5 ,06
UHL 20 241-348 2 9 1 .8 32 .23
LHL 20 162-274 1 9 9 .4 26 .5 3
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T a b l e  8 7 ,  Summary o f  m o r p h o m e t r i e s  e x p r e s s e d  a s  t h o u s a n d t h s  o f  Head Leng th  
( e x c e p t  HW/HL) f o r  Svmphurus  new s p e c i e s  E.
C h a r a c t e r B JW<ce rtEAH SD
HW/HL 20 1 1 - 1 , 3 1 . 2 0. 06
POL 20 6 3 2 - 7 4 4 6 7 1 .6 28 .  72
SNL 20 193-255 218 , 4 18 .47
UJL 20 195-253 2 3 1 .3 15 .96
ED 20 82 -1 1 0 97 ,4 7. 18
CD 20 2 2 7 - 3 0 5 2 5 9 .8 19 . 74
OPLL 20 2 4 1 - 3 4 8 2 9 1 . 8 32.  2 3
OPUL 20 1 5 3 - 2 7 4 199 .0 27 . 34
UHL 20 7 2 5 - 9 7 3 8 2 8 . 0 57 . 84
LHL 20 4 3 7 - 5 9 2 495 . 7 3 9 .4 2
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P i g m e n t a t i o n
The g e n e r a l  p a t t e r n  o f  body  p i g m e n t a t i o n  l a  s i m i l a r  f o r  b o t h  s e xes  a t  
a l l  s i z e s  b u t  t h e r e  a r e  m in o r  d i f f e r e n c e s  I n  t h e  I n t e n s i t y  o f  p i g m e n t a t i o n  
b e t w e e n  t h e  s e x e s  o c c u r r i n g  w i t h  s e x u a l  d e v e l o p m e n t .  H a l e s ,  e s p e c i a l l y  
t h o s e  i n  b r e e d i n g  c o n d i t i o n ,  have  more  i n t e n s e  p i g m e n t a t i o n  on t h e  body and 
p o s t e r i o r  p o r t i o n s  o f  t h e  d o r s a l  and  a n a l  f i n s .
Eyed s u r f a c e  p i g m e n t a t i o n  v a r i a b l e  r a n g i n g  from d a r k  brown t o  a lmos t  
y e l l o w  b u t  body  u s u a l l y  w i t h  num erous  <10-15)  n a r r o w ,  i r r e g u l a r l y  com ple te ,  
s h a r p l y  c o n t r a s t i n g ,  d a r k  brown c r o s s b a n d s  on  h e a d  and t r u n k .  F i r s t  band on 
h e a d  i n u r e d i a t e l y  p o s t e r i o r  t o  t h e  e y e s .  S e c o n d  b a n d  c r o s s e s  head  J u s t  
a n t e r i o r  t o  o p e r c u l a r  o p e n i n g .  Band number on  t r u n k  v a r i a b l e .  L a s t  band 
s i t u a t e d  a  s h o r t  d i s t a n c e  a n t e r i o r  t o  c a u d a l  f i n  b a s e .  O u t e r  ope rcu lum  no t  
p i g m e n t e d  o t h e r  t h a n  g e n e r a l  b a c k g r o u n d  c o l o r .  I n n e r  l i n i n g  o f  operculum 
and i s t h m u s  h e a v i l y  p i g m e n t e d  on e y e d  s i d e .  I n n e r  l i n i n g  o f  ope rcu lum  and 
i s t h m u s  on  b l i n d  s i d e  n o t  p i g m e n t e d .  S l i g h t  m o u s t a c h e  on  o c u l a r  s i d e  uppe r  
l i p ;  1 ower  l i p  f r e q u e n t l y  s p o t t e d  b u t  w i t h o u t  d e f i n i t e  m o u s t a c h e .  B l i n d  
s i d e  u n p l g m e n t e d ,  o f f - w h i t e .  P e r i t o n e u m  u n p l g m e n t e d .
T h e r e  i s  no s e x u a l  d i m o r p h i s m  i n  p i g m e n t a t i o n  p a t t e r n s  on the  d o r s a l  
and  a n a l  f i n s ,  h o w e v e r ,  m a le s  have  d a r k e r  - c o l o r e d  f i n s .  D o r s a l  and  a n a l  
f i n s ,  b e g i n n i n g  w i t h  t h e  m os t  a n t e r i o r  p o r t i o n s  w i t h  an a l t e r n a t i n g  s e r i e s  
o f  b l o t c h e s  and  u n p l g m e n t e d  a r e a s .  B l o t c h e s  a r e  v a r i a b l e  i n  shape  and 
u s u a l l y  c o v e r  2-5 r a y s .
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G e o g r a p h i c  D i s t r i b u t i o n  ( F i g .  2 9 ) .
The known d i s t r i b u t i o n  o f  u n d e s c r i b e d  s p e c i e s  E a r e  t h e  i s l a n d s  o f  the  
C a r ib b e a n  Sea and  the  c o a s t a l  m a r g i n s  o f  C e n t r a l  and n o r t h e r n  Sou th  America,  
In t h e  C a r i b b e a n ,  t h i s  s p e c i e s  h a s  b e e n  c o l l e c t e d  a t  S t .  M a r t i n ,  N e t h e r l a n d s  
A n t i l l e s ,  b u t  most  o f  t h e  s p e c im e n s  were  t a k e n  a t  P u e r t o  R ico  and  h a l t ! ,  
Along t h e  c o a s t  o f  C e n t r a l  A m e r i c a ,  t h i s  s p e c i e s  has  b e e n  c o l l e c t e d  a t  
l o c a t i o n s  In N i c a ra g u a ,  Cos ta  R i c a  and Panama. I t  h a s  a l s o  b e e n  c o l l e c t e d  
along  t h e  c o a s t  o f  Colombia.
B a t h y m e t r i c  D i s t r i b u t i o n
U n d e s c r i b e d  s p e c i e s  E i s  a s h a l l o w - w a t e r  i n h a b i t a n t .  A l l  94 spec imens  
f o r  which  d e p t h  I n f o r m a t i o n  was a v a i l a b l e  were t a k e n  a t  d e p t h s  25 m e t e r s  o r  
s h a l l o w e r .  The m a j o r i t y  o f  i n d i v i d u a l s  ( 7 8 / 9 4 ,  83*) were c o l l e c t e d  i n  20 m 
o r  l e s s  and  48 (51*) were  c o l l e c t e d  In w a t e r s  s h a l l o w e r  t h a n  10 m e t e r s .
All  l i f e  s t a g e s  a r e  r e p r e s e n t e d  among t h e s e  s h a l l o w e s t  c o l l e c t i o n s .  The 
d e e p e s t  c a p t u r e  (29 m) I s  f o r  one  c o l l e c t i o n  (UMML UNCAT P - 1 3 2 5 )  o f  16 
I n d i v i d u a l s .
Size  and  Sexua l  M a t u r i t y
U n d e s c r i b e d  s p e c i e s  E i s  one  o f  t h e  s m a l l e s t  members o f  t h e  s h a l lo w -  
w a te r ,  12 e a u d a l - r a y e d  t o n g u e f i s h e s  t h a t  p o s s e s s  a 1 - 4 - 3  ID p a t t e r n .  A d u l t s  
range i n  s i z e  f rom a p p r o x i m a t e l y  71-122 mm SL. S i z e - r e l a t e d  l i f e  h i s t o r y  
I n f o r m a t i o n  was summarized from m e a s u r e m e n ts  o f  83 s p e c im e n s  ( F i g .  30 ) .
Males and f em a le s  a t t a i n  s i m i l a r  s i z e s .  The l a r g e s t  f i s h  m e a s u r e d  was a
it 90
g r a v i d  fem a le  (122 nun SL) ; t h e  l a r g e s t  male  was o n l y  s l i g h t l y  s m a l l e r  (120 
nut SL) r
There  were 44 males  ( 5 2 . 9 - 1 2 2  mm S L ) , 39 f e m a le s  ( 5 5 . 6 - 1 2 2  mm SL) and 
s i x  Immature ( s e x  c o u ld  n o t  be d e t e r m i n e d )  f i s h  ( 2 4 . 4 - 4 3 . 8  mm SL) among the 
m a t e r i a l  examined .  Eased  on t h e  r e p r o d u c t i v e  s t a g e s  o f  f e m a le s ,  I t  a p p e a r s  
t h a t  t h i s  s p e c i e s  m a t u r e s  a t  s i z e s  f rom 70-00 mm SL. A l l  fem ale s  l a r g e r  
t h a n  80 mm SL were m a tu r e .  Of t h e  39 f e m a l e s ,  n i n e ,  r a n g i n g  i n  s i z e  from 
5 5 , 6 - 7 9 . 1  mm SL were immature  w i t h  o n l y  p a r t i a l l y  e l o n g a t e  o v a r i e s .  The 
s m a l l e s t  o f  t h e s e  ( 5 5 . 6 ,  5 6 .9  mm SL) had  o n l y  p a r t i a l l y  e l o n g a t e  o v a r i e s .
The l a r g e r  Immature f e m a le s  ( 5 8 , 1 - 7 9 , 1  mm SL) h a d  more d e v e lo p e d  o v a r i e s  
b u t  w i t h o u t  o b v i o u s l y  d e v e l o p i n g  ova .
There  were 30 m atu re  f e m a le s  r a n g i n g  In s i z e  from 7 1 .8 - 1 2 2  mm SL,
Most m a tu re  f e m a le s  e x c ee d e d  80 mm SL. The s m a l l e s t  m a tu r e  female  ( 7 1 , 8  mm 
SL) was u n u s u a l ,  6 / 7  o t h e r s  i n  t h i s  s i z e  r ange  were s t i l l  Immature.
Ecology
O t h e r  t h a n  d e p t h  o f  o c c u r r e n c e  and g e o g r a p h i c  d i s t r i b u t i o n ,  l i t t l e  e l s e  
i s  known c o n c e r n i n g  the  e c o l o g i c a l  r e q u i r e m e n t s  o f  t h i s  s p e c i e s ,  A u s t i n  and 
A u s t i n  (1971) i n c l u d e d  n i n e  spe c im ens  o f  t h i s  s p e c i e s  i n  t h e i r  s u rv e y  o f  
f e e d i n g  h a b i t s  o f  f i s h e s  I n h a b i t i n g  mangrove a r e a s  i n  s o u t h w e s t e r n  P u e r t o  
R ic o ,  They found  t h a t  spe c im ens  r a n g i n g  i n  s i z e  from 30-104 mm SL had  fed 
m o s t l y  on p o l y c h a e t e s  and s m a l l ,  b e n t h i c  c r u s t a c e a n s .  They a l s o  n o t e d  t h a t  
i n d i v i d u a l s  c o l l e c t e d  a t  n i g h t  had  u n d i g e s t e d  food  In  t h e i r  s tomachs,  
s u g g e s t i n g  a n o c t u r n a l  f e e d i n g  b e h a v i o r .
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M a t e r i a l  Examined
C o u n t e d  and  M e a s u r e d  20 S p e c im e n s ,  7 L o t s ,
ANSP 118553;  ( 6 9 , 8 ) ;  P u e r t o  Yabueoa ,  P u e r t o  R ic o ;  25 I 71. FMNH 61574; 
( 4 0 . 7 ) ;  P o r t - a u - P r I n c e  Bay, H a i t i ;  12 IX 53, UMML 5297;  ( 4 0 . 1 ) ;  S t .  M art in ,  
N e t h e r l a n d s  A n t i l l e s ;  1M; 02 V I I  59.  UMML 30087;  6 ( 8 8 . 7 - 9 8 . 1 ) ;  08°44 .5 -  
4 5 . 6 ' N  7 6 ° 5 2 . 7 1 '  W; 4M; 12 VII  66 .  UPRM 740;  2 ( 1 2 0 - 1 2 2 ) ;  Rio Anasco ,  Puerto  
R i c o ;  1-2 V I I  53. UPRM 1588;  ( 9 8 . 0 ) ;  Mayaguez,  P u e r t o  Rico;  March.  1962. 
UPRM 2926;  8 ( 5 8 , 1 - 9 7 , 9 ) ;  G u a y a n l l l a ,  P u e r t o  Rico;  23 V l i  68,
C o u n t e d  61 S p e c im e n s ,  11 L o t s .
ANSF 115601 ;  7 ( 4 3 , 3 - 8 2 . 5 ) ;  P u e r t o  Y abueoa ,  P u e r t o  R ic o ;  12-13 VII 69.  MCZ 
11200;  ( 7 1 . 8 ) ;  Cuba;  1851.  UF UNCAT (Removed from (JF 38896);  1 0 ( 8 0 . 7 - 9 5 . 4 ) ;  
H a i t i ;  1M; 07 IV 79 .  UMML UNCAT 1328;  3 ( 9 5 . 8 - 1 1 0 ) .  UMML UN CAT PlLS 442; 
( 1 1 5 ) ;  0 8 ° 4 9 'N  8 1 ° 1 3 rV; IBM; 21 VII  66,  UMML UNCAT PILS 1316; 2 6 ( 2 4 .4 - 1 1 7 ) ;  
0 9 ° 4 8 'N  8 2 ° 5 0 'U ;  19M; 26 I 71.  UMML UNCAT PILS 1333;  2 ( 7 9 . 1 - 9 4 , 3 ) ;  12°16’N 
8 3 ° 3 1 ’W; 12M; 28 I  71.  UPRM 736;  ( 9 5 . 6 ) ;  R io  Anasco,  P u e r to  R ic o ;  17 V II I  
51. UPRM 740;  8 ( 9 0 . 0 - 1 2 2 ) ;  R io  Anaseo ,  P u e r t o  Rico;  1-2 VII 53. UPRM 
UNCAT; ( 1 0 0 ) ;  F i e l d  Number JSR 6 6 -49 ;  P u e r t o  R ico .  USNM UNCAT (Removed from 
USNM 8 1 6 5 4 ) ;  ( 4 6 . 2 ) ;  C o l o n ,  Panama; 05 I 1911.
OTHER 18 S p e c im e n s ,  2 L o t s ,
MCZ 25902;  ( 1 0 8 . 7 ) ;  Cuba. UMML UNCAT PILS 1325;  1 6 ( 5 2 . 9 - 1 1 7 ) ;  10°40 'N 
83°29 'W;  29M; 27 I 71.
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CHAPTER 6 . 8
A r t i f i c i a l  Key to  E a s t e r n  A t l a n t i c  Svmphurus
l a  D o r s a l  f i n  w i t h  more t h a n  100 r a y s ,  body e l o n g a t e ,  c a u d a l  r a y s  12 o r  14,
p e r i t o n e u m  b l a c k ....................................    2
lb  D o r s a l  f i n  w i t h  f ewer  t h a n  95 r a y s ,  body d e p t h  g r e a t e s t  I n  a n t e r i o r
t h i r d  o f  body,  c a u d a l  r a y s  12, p e r i t o n e u m  b l a c k  o r  u n p l g m e n t e d . . , ................1
2a Cauda l  r a y s  n o r m a l l y  12, ID p a t t e r n  L - 2 - 2 - 2 - 1 ,  abdom ina l  v e r t e b r a e  1+7,
t o t a l  v e r t e b r a e  55 -59 ,  DR 101 -108 ,  AR 8 6 - 9 3 ..................................  v a n m e l l e a e
2b Cauda l  r ays  n o r m a l l y  14,  ID p a t t e r n  1 - 2 - 2 ,  abdom ina l  v e r t e b r a e  3+6,  
t o t a l  v e r t e b r a e  5 6 - 6 1 ,  b u t  u s u a l l y  58 -60 ,  DR 102 -113 ,
AR 9 0 - 1 0 2 .......................................................................................................................  S, 1 l a u l a t u s
3a Small  rows o f  c t e n o i d  s c a l e s  p r e s e n t  on b l i n d  s i d e  d o r s a l  and a n a l
f i n  r a y s ,  eye s i z e  r e l a t i v e l y  s m a l l  u s u a l l y  o n l y  7-9% HL  normanl
3b B l i n d  s i d e  f i n s  w i t h o u t  s m a l l  rows o f  c t e n o i d  s c a l e s ,  eye  s i z e
r e l a t i v e l y  l a r g e  ( l a r g e r  t h a n  10% HL).......................................................  4
4a P e r i t o n e u m  b l a c k ,  s c a l e s  l a r g e ,  72-91 l o n g i t u d i n a l  s c a l e  rows, and body 
s i z e s  e x c e e d i n g  60 mm SL...................................................................................  n l g r e s c e n s
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4b P e r i t o n e u m  u n p lg m e n te d ,  s c a l e s  r e l a t i v e l y  s m a l l ,  97-110 l o n g i t u d i n a l
s c a l e  rows ,  s m a l l  body s i z e s  no t  e x c e e d i n g  60 mm SL..................................................5
5a O c u l a r  s u r f a c e  l i g h t  y e l l o w  o r  c ream  c o l o r e d  w i t h  i n c o m p le t e  c r o s s b a n d s  
and u n p lg m e n te d  f i n s ,  w i t h  lo n g  s n o u t  (2 3 .1 -2 3 ,5 %  HL) and  long  u p p e r  
Jaw ( 2 1 ,5 -2 2 .1 %  HL)    U n d e s c r i b e d  S p e c i e s  A
5b O c u l a r  s u r f a c e  d a r k ,  c h o c o l a t e  brown w i t h  a l t e r n a t i n g  X and  Y
m ark in g s  and  p i g m e n te d  f i n s ,  w i t h  s h o r t  s n o u t  (18 ,2 -2 2 .1 %  HL) and 
s h o r t  u p p e r  j a w  (19 .7 -2 2 .0 %  HL)..............................................  U n d e s c r i b e d  S p e c i e s  B
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CHAPTER 6 . 9
A r t i f i c i a l  Key t o  w e s t e r n  A t l a n t i c  Svmphurus
l a  C auda l  f i n  u s u a l l y  w i t h  14 r a y s ,  d o r s a l  f i n  w i t h  more t h a n  104 r a y s ,
AR 9 1 - 9 9 ,  p e r i t o n e u m  b l a c k ,  ID p a t t e r n  1 - 2 - 2 ,  body e l o n g a t e ,
v e r t e b r a e  5 7 - 6 0 ....................................................    S, n e hu lo sus
l b  C a u d a l  f i n  r a y s  l e s s  t h a n  14 ,  ID p a t t e r n  o t h e r  t h a n  1 - 2 - 2 ,
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CHAPTER 7 
D i s c u s s i o n
G e n e r a l  O v e rv ie w
R e s u l t s  o f  t h i s  s t u d y  I n d i c a t e  t h a t  t h e r e  a r e  t w e n t y - n i n e  nom in a l  
s p e c i e s  o f  Svmphurus in  the  A t l a n t i c  Ocean. Of t h e s e  29, 24 were d e s c r i b e d  
p r e v i o u s l y ,  and  f i v e  r e p r e s e n t  new or  p r e v i o u s l y  u n r e c o g n i z e d  s p e c i e s .  A 
l i s t  o f  v a l i d  s p e c i e s  t o g e t h e r  w i t h  t h e i r  h i s t o r i c a l  synonyms was p r e s e n t e d  
i n  T a b l e  1.
The f o l l o w i n g  s e c t i o n s  w i l l  f u r t h e r  d i s c u s s  o b s e r v a t i o n s  on t h e  
m o r p h o l o g i c a l  and  e c o l o g i c a l  d i v e r s i t y  e n c o u n t e r e d  In t h i s  t ax o n .  To b e g in  
t h e  d i s c u s s i o n  a c o m p a r i s o n  o f  minimum s i z e s  a t  s e x u a l  m a t u r i t y  and  o v e r a l l  
maximum a d u l t  s i z e s  I s  made f o r  27 o f  the  29 s p e c i e s .  T h i s  i s  f o l l o w e d  by a 
d i s c u s s i o n  o f  b o t h  t h e  e c o l o g i c a l  and z o o g e o g ra p h ic  d i s t r i b u t i o n s  o f  the  
s p e c i e s .  F i n a l l y ,  e c o l o g i c a l  r e q u i r e m e n t s  r e l a t i n g  to  b a t h y m e t r i c  
o c c u r r e n c e  and  s u b s t r a t e  a f f i n i t i e s  w i l l  be d i s c u s s e d  w i t h  r e s p e c t  t o  the 
p h y l o g e n e t i c  h y p o t h e s i s  o f  s p e c i e s  g ro u p in g s  o u t l i n e d  i n  Chap te r  5. The 
r e s u l t s  o f  a l l  t h r e e  t o p i c s  a r e  p r e s e n t e d  i n  a fo rm at  which a l l o w s  f o r  a 
d i r e c t  c o m p a r i s o n  b e t w e e n  members w i t h i n  a p a r t i c u l a r  s p e c i e s  group and 
c o n t r a s t s  t h e s e  p a r a m e t e r s  b e tw e e n  s p e c i e s  r e p r e s e n t i n g  the  d i f f e r e n t  
s p e c i e s  g r o u p s .
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Body S i z e
One o f  t h e  most  o b v i o u s  m o r p h o l o g i c a l  v a r i a t i o n s  e n c o u n t e r e d  among th e  
29 s p e c i e s  o f  A t l a n t i c  t o n g u e f i s h e s  o c c u r s  In  maximum a d u l t  body s i z e  and 
minimum s i z e  o f  s e x u a l  m a t u r i t y  ( F i g .  31) .  I t  I s  d i f f i c u l t  t o  
m a c r o s c o p l c a l l y  d e t e r m i n e  m a t u r i t y  s t a g e s  o f  male  t o n g u e f l s h  b e c a u s e  the  
t e s t e s ,  u n l i k e  t h e  o v a r i e s ,  do n o t  undergo  any  d r a m a t i c  p o s t e r i o r  e l o n g a t i o n  
when the  f i s h  becomes s e x u a l l y  m a t u r e .  I n  m ale  t o n g u e f l s h  t h e  t e s t e s  become 
s l i g h t l y  m ore  rounded  when r i p e  b u t  i t  Is  e x t r e m e l y  d i f f i c u l t  to  a c c u r a t e l y  
d e t e r m i n e  t h e  s t a g e  o f  r i p e n e s s .  I n  c o n t r a s t ,  i n  f e m a l e s ,  t h e  o v a r i e s  b e g i n  
t o  e l o n g a t e  v e r y  e a r l y  I n  l i f e .  I n  J u v e n i l e  f e m a l e s ,  the  o v a r i e s  a r e  
e l o n g a t e  b u t  r e m a in  v e r y  s m a l l  I n  d i a m e t e r  and  a l m o s t  t u b u l a r  i n  s h a p e .
W i t h  t h e  o n s e t  o f  s e x u a l  m a t u r i t y ,  t h e  o v a r i e s  exp a n d  w i t h  r i p e n i n g  ova 
be com ing  q u i t e  d i s t e n d e d  and a r e  o f t e n  c l e a r l y  v i s i b l e  t h r o u g h  t h e  body 
w a l l .  B e cause  o f  t h e  g r e a t e r  e a s e  i n  d e t e r m i n i n g  s e x u a l  m a t u r i t y  I n  t h i s  
s e x ,  on ly  f e m a le s  were c o n s i d e r e d  a s  i n d i c a t o r s  o f  s e x u a l  m a t u r i t y .
In  an  e f f o r t  t o  examine  s i z e  r e l a t e d  t e n d e n c i e s  among t h e  s p e c i e s ,  t h e  
s p e c i e s  were  a s s i g n e d  t o  one o f  f o u r  s i z e  g r o u p s  b a s e d  on a c o m b i n a t i o n  o f  
maximum s i z e  ( i n  SL) o b s e r v e d  f o r  any I n d i v i d u a l  o f  t h e  s p e c i e s  and  t h e  
minimum s i z e  ( I n  SL) r e c o r d e d  f o r  g r a v i d  f e m a l e s .  A l t h o u g h  d i s t i n c t i o n s  
be tw e e n  t h e  s i z e  g r o u p s  a r e  somewhat  a r t i f i c i a l  b e c a u s e  t h e  s p e c i e s  a c t u a l l y  
fo rm  a g r a d i e n t  a l o n g  a s i z e  a x i s ,  d i v i s i o n  o f  s p e c i e s  among t h e  f o u r  s i z e  
g r o u p s  p r o v e d  t o  be I n s t r u c t i v e  when a t t e m p t i n g  to  a n a l y z e  s i z e - r e l a t e d  
t r e n d s  among t h e  s p e c i e s  and s p e c i e s  g roups .
The s i z e  c l a s s e s  s e l e c t e d  c a n  be c o n v e n i e n t l y  i d e n t i f i e d  a s :  1) d w a r f  
s p e c i e s ,  r a n g i n g  from 28-72  mm SL and  becoming  s e x u a l l y  m a t u r e  a t  s i z e s
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u s u a l l y  l e s s  t h a n  SO mm SL and even  as  s m a l l  a s  26 mm SL; 2) d i m i n u t i v e  
s p e c i e s ,  t h o s e  s p e c i e s  r a n g i n g  from 70-90 mm SL and  r e a c h i n g  m a t u r i t y  a t  
s i z e s  u s u a l l y  g r e a t e r  t h a n  50 b u t  l e s s  t h a n  70 mm SL; 3) m e d i u m - s iz e d  
s p e c i e s ,  115-140  mnt SL and r e a c h i n g  m a t u r i t y  a t  s i z e s  o f  70 -90  mm SL; and 4) 
l a r g e r  s p e c i e s ,  t h o s e  r a n g i n g  in  s i z e  from 150-320 nun SL and  n o t  m a t u r i n g  
u n t i l  r e a c h i n g  s i z e s  u s u a l l y  g r e a t e r  t h a n  90 mm SL.
From F i g u r e  31, I t  c an  be s e en  t h a t  A t l a n t i c  t o n g u e f l s h e s  span a wide 
a nd  c o n t i n u o u s  range  In  body s i z e  f rom a b o u t  28-320  mm SL. The m a j o r i t y  of 
A t l a n t i c  t o n g u e f i s h e s  a t t a i n  maximum s i z e s  unde r  200 mm SL and  become 
s e x u a l l y  m a tu r e  a t  s i z e s  g r e a t e r  t h a n  50 mm SL, The s m a l l e s t  spec im ens  
s t u d i e d  were i n d i v i d u a l s  o f  t h e  w id e s p r e a d  C a r ib b e a n  s p e c i e s .  S.. a rawak  and 
th e  u n d e s c r i b e d  s p e c i e s  (A) from A s c e n s io n  I s l a n d .  Symphurus arawak m a t u r e s  
a t  s i z e s  as  s m a l l  a s  30 mm SL and r e a c h e s  maximum l e n g t h s  o f  o n l y  
a p p r o x i m a t e l y  50 mm SL, Only two spec im ens  o f  u n d e s c r i b e d  s p e c i e s  A were 
a v a i l a b l e  f o r  s t u d y .  Both were f em a le s  ( c s .  28 mm SL) w i t h  e l o n g a t e  gonads .  
By c o n t r a s t ,  t h e  l a r g e s t  s p e c i e s  s t u d i e d  was t h e  s o u t h e r n  Sou th  A m erican ,  S, 
1e n v n s 1 . which m a t u r e s  a t  r e l a t i v e l y  l a r g e  s i z e s  { a p p r o x i m a t e l y  120 mm SL} 
and  a t t a i n s  maximum s i z e s  o f  a p p r o x i m a t e l y  320 mm SL.
Seven  d w a r f  s p e c i e s  o f  t o n g u e f l s h e s  have  b e e n  r e p o r t e d  from the  
A t l a n t i c .  I n c l u d e d  In  t h i s  g roup  a r e  t h r e e  C a r i b b e a n  s p e c i e s ,  a r a w a k , S., 
ommaspi lus  and  g ,  r h v t i s m a : two u n d e s c r l b e d  s p e c i e s  (A and  B) from A s c e n s io n  
I s l a n d  and S t .  H e l e n a - M a d e i r a  I s l a n d s ,  r e s p e c t i v e l y ;  and  two w e s t e r n  
A t l a n t i c  c o n t i n e n t a l  s h e l f  s p e c i e s ,  £. p u s i l l u s  and S, minor  The s m a l l e s t  
o f  t h e  d w a r f  s p e c i e s  were t h o s e  i n h a b i t i n g  sandy  s u b s t r a t e s  a d j a c e n t  to  
c o r a l  r e e f s .  The two s h e l f - i n h a b i t i n g  s p e c i e s  m e n t io n e d  above  were somewhat
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F i g u r e  31 ,  S i z e  I n d e x  p l o t t e d  f o r  27 o f  29 A t l a n t i c  s p e c i e s  o f  S v m p h u r u s .
L i m i t s  q f  t h e  b a t  g r a p h s  i n  t h e  f i g u r e  r e p r e s e n t  t h e  minimum 
s i z e  o f  s e x u a l  m a t u r a t i o n  ( f e m a l e s  o n l y )  a n d  maximum s i z e  
o b s e r v e d  f o r  any i n d i v i d u a l  o f  t h e  s p e c i e s .
SPECIES
v a n m e l l e a e  
1 I g u l a t u #
n e b u lo s u s
1-3-2
arawak  
rliy t  i ama 
u n d e s c r i b e d  A
i indescr I bed B
ginaburgi 
nigrescens
p e l i c a n u s  
p u s i l l u s  
□ n d e sc r ibe d  C 
r a a r g in a t u s  
p i g e r
1-3-3
no m a n !  
t r e w a v a s a e
2
k yaropte ryg iu m
minor
ommaspl lus
p a r v u s
1-4-3 , ,c I v i t a  Lus
diumedeanus 
j e n y n s l
P1ag i u s a
P l a g u s 1 a
t e a s e  1J a t u s  
u r o s p l l u s
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l a r g e r .  I n  o r d e r  o f  i n c r e a s i n g  maximum s i z e  the  d w a r f  s p e c i e s  r an k  a s  
f o l l o w s :  u n d e s c r i b e d  s p e c i e s  A (28 mm S L ) , £ .  r h v t i s m a  (45 mm SL) ( £ ,  arawak 
(50 mm SL) , u n d e s c r i b e d  s p e c i e s  fl and S.  otnmaspi lus  (60 mm SL) , £ .  p u s l l l u s  
(63 mm SL) and l a s t l y ,  £- minor  (72 mm S L ) . Because  o f  I t s  r e l a t i v e l y  
l a r g e r  s i z e ,  I t  may be a r g u e d  t h a t  S. m in o r  s h o u l d  be I n c l u d e d  w i t h  t h e  nex t  
l a r g e r  s i z e  g roup ,  however ,  i t s  p l a c e m e n t  I n  the  dw a r f  s i z e  g ro u p  i s  
j u s t i f i e d  b e c a u s e ,  a l t h o u g h  a t t a i n i n g  a somewhat  l a r g e r  s i z e  when compared 
w i t h  t h e  o t h e r  dw ar f  t o n g u e f i s h e s , 5 '  m in o r  a c h i e v e s  s e x u a l  m a t u r i t y  a t  
s m a l l  s i z e s  comparab le  t o  t h o s e  r e c o r d e d  f o r  o t h e r  members o f  t h i s  s i z e  
g r o u p .  A d d i t i o n a l l y ,  on ly  a s m a l l  number  o f  t h e  £ .  minor  s t u d i e d  a c t u a l l y  
e x c e e d e d  70 mm SL; most  were s m a l l e r  t h a n  65 mm SL.
The dwarf  t o n g u e f i s h e s  were the  s m a l l e s t  s p e c i e s  s t u d i e d  and  a r e  among 
t h e  s m a l l e s t  o f  f l a t f i s h e s .  Among w e s t e r n  A t l a n t i c  f l a t f i s h e s ,  o n l y  t h e  
b o t h l d ,  C i t h a p l c h t h v s  gymnorhlnos from t h e  G u l f  o f  Mexico,  a p p r o a c h e s  t h e s e  
s i z e s .  T h i s  s p e c i e s  i s  r e p o r t e d  t o  r e a c h  maximum Leng ths  o f  l e s s  t h a n  55 mm 
SL and  i s  s e x u a l l y  m atu re  a t  30 mm SL (See  Topp and  H o f f  (1972)  f o r  more 
i n f o r m a t i o n  on maximum s i z e s  and s i z e  a t  m a t u r i t y  f o r  o t h e r  g r o u p s  o f  
W e s te rn  A t l a n t i c  f l a t f i s h e s ) .
S ix  s p e c i e s  were a s s i g n e d  t o  t h e  d i m i n u t i v e  s i z e  g r o u p .  D i m in u t iv e  
s p e c i e s  i n c l u d e  two e a s t e r n  A t l a n t i c  s p e c i e s -  S.  l l g u l a t u s  and  S. n o r m a n l . 
and f o u r  w e s t e r n  A t l a n t i c  s p e c i e s -  £ .  n e b u l o s u s . £ ,  g i n a b u r g l . £ .  p e l I c a n u s  
and £ .  p a r v u s . A l l  o f  t h e s e  occupy  h a b i t a t s  on th e  c o n t i n e n t a l  s h e l f  o r  
u p p e r  c o n t i n e n t a l  s l o p e  (£,  n e b u l o s u s  and £ .  l l g u l q ( u s ’) . The s m a l l e s t  
s p e c i e s  In  t h i s  s i z e  g roup  was S.. p e l  I c a n u s  (maximum l e n g t h s  a b o u t  70 mm and
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s e x u a l  m a t u r i t y  a t  55 mm SL ) ,  The r e m a i n i n g  s p e c i e s  w e r e  a l l  s i m i l a r  i n  
s i z e  ( r a n g i n g  from 82-91  mm S L ) .
T h e re  were e i g h t  s p e c i e s  i n  t h e  m e d i u m - s i z e d  g r o u p .  T h e s e  I n c l u d e d  two 
e a s t e r n  A t l a n t i c -  £ .  n l g r e s c e n i  and  S.. v a n m e l l  g a s . and  s i x  w e s t e r n  A t l a n t i c  
s p e c i e s -  u n d e s c r l b e d  s p e c i e s  C, S. p i p e r . S. k v a r o p t e r v p l u m . .S. p l a a u s l a . 
u n d e s c r l b e d  s p e c i e s  E and  t r e w a v a s a e . A l l  m e d i u m - s i z e d  s p e c i e s ,  e x c e p t  
u n d e s c r i b e d  s p e c i e s  E a n d  £ ,  p l a g u s i a , o c c u r  o n  s u b s t r a t e s  on t h e  
c o n t i n e n t a l  s h e l f  o r  u p p e r  c o n t i n e n t a l  s l o p e  ( £ .  v a n m e l l e a e ) , U n d e s c r l b e d  
s p e c i e s  E and p l a g u q i a  o c c u r  i n  s h a l l o w - w a t e r  h a b i t a t s  I n  t h e  t r o p i c a l  
w e s t e r n  A t l a n t i c .
The e i g h t  l a r g e s t  s p e c i e s  o f  A t l a n t i c  t o n g u e f i s h e s  o c c u r  o n l y  i n  t h e  
w e s t e r n  A t l a n t i c ,  I n c l u d e d  i n  t h i s  g r o u p  a r e  £ ,  c l v l t a t l u r a . £ ,  d l c m e d e a n u s , 
u r o s o i l u s  and  o l a e i u s a  from t h e  N o r t h  A t l a n t i c  and  G u l f  o f  Mexico;  t h e  
w i d e l y - o c c u r r i n g  £ .  m a r g i n a t u s : and  1e n v n s i , u n d e s c r i b e d  s p e c i e s  D and  £.  
t e s s e l l a t u s  f rom t h e  C a r i b b e a n  and  S o u t h  A m e r i c a n  r e g i o n s , The s m a l l e s t  
s p e c i e s  w i t h i n  t h i s  g ro u p  w e re  £ ,  m a r g l n a t u s  (1 5 0  mm SL) and  £■ c j v l t a t l u m  
(159 mm S L ) . The l a r g e s t  s p e c i e s  s t u d i e d  w e re  £ ,  t e s s e l l a t u s  (210 mm SL) 
and  1e n v n s i  (320 mm S L ) ,
From t h e  d i s c u s s i o n  ab o v e  and  F i g u r e  31 ,  t h e  f o l l o w i n g  r e l a t i o n s h i p s  
e x i s t  r e g a r d i n g  t h e  e c o l o g i c a l  and z o o g e o g r a p h i c  d i s t r i b u t i o n s  o f  t h e  s i z e -  
r e l a t e d  a t t r i b u t e s  o f  t h e  s p e c i e s .  W ith  r e s p e c t  t o  t h e  o c c u r r e n c e  o f  d w a r f s  
among t h e  g r o u p s ,  t h e  f o l l o w i n g  a p p l i e s .  Dwarf  s p e c i e s  o c c u r  p r i m a r i l y  i n  
s a n d y  s u b s t r a t e s  a d j a c e n t  t o  c o r a l  r e e f s  a n d  t r o p i c a l  s e a g r a s s  beds  ( f i v e  o f  
s e v e n  s p e c i e s ) .  T h e r e f o r e  t h e  g e o g r a p h i c  d i s t r i b u t i o n  o f  d w a r f  s p e c i e s  
l a r g e l y  r e f l e c t s  t h e  d i s t r i b u t i o n  o f  c o r a l  r e e f  h a b i t a t s .  On ly  two d w a r f
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S p e c i e s  i n h a b i t  s u b s t r a t e s  on t h e  c o n t i n e n t a l  s h e l f .  One s p e c i e s ,  £ .  m i n o r . 
o c c u r s  p r i m a r i l y  on  s u b s t r a t e s  i n  l i v e  b o t t o m  r e g i o n s  a l o n g  t h e  w e s t  c o a s t  
o f  F l o r i d a  and  a l o n g  the  s o u t h e a s t e r n  s e a b o a r d  o f  t h e  U n i t e d  S t a t e s  ( s e e  
F ig .  22) .  The o t h e r  s h e l f  s p e c i e s ,  £ .  p u s l l l u s . I s  q u i t e  u n u s u a l  f o r  a 
dwar f  s p e c i e s .  I t  i s  the  o n l y  dwar f  t o n g u e f l s h  t h a t  o c c u r s  In  r e l a t i v e l y  
deep w a t e r  (5 0 -1 0 0  m) and i s  t h e  o n l y  d w a r f  s p e c i e s  t h a t  o c c u r s  p r i m a r i l y  
o u t s i d e  o f  t r o p i c a l  and w a r m - t e m p e r a t e  r e g i o n s  ( s e e  F i g .  1 6 ) ,
The s i x  d i m i n u t i v e  s p e c i e s  occupy r e l a t i v e l y  d e e p - w a t e r  h a b i t a t s  on t h e  
c o n t i n e n t a l  s h e l f  and  u p p e r  c o n t i n e n t a l  s l o p e .  T h e r e  a r e  two E a s t e r n  
A t l a n t i c ,  two Worth W e s te rn  A t l a n t i c ,  one G u l f - C a r l b b e a n  s p e c i e s  and one 
Sou th  A t l a n t i c  s p e c i e s  r e p r e s e n t e d  among t h i s  s i z e  g r o u p .  R e p r e s e n t a t i v e  
s p e c i e s  f rom f o u r  o f  the  f i v e  s p e c i e s  g r o u p s  a r e  i n c l u d e d  I n  t h i s  s i z e  
group .  The s p e c i e s  and t h e i r  r e s p e c t i v e  s p e c i e s  g r o u p s  a r e  S.  l i p u l a t u s  and  
£.  n e b u l o s u s  <1-2*2 g r o u p ) ;  S .  g l n s b u r g l a n d  £,  n e l i c a n u s  ( 1 - 3 - 2  g r o u p ) ;  and 
one s p e c i e s  each  f rom  the  1 - 3 - 3  group (£ .  n o r m a n l ) and  1 - 4 - 2  g r o u p  ( 2 .  
p a r v u s ) . T h i s  s i z e  r a n g e ,  t o g e t h e r  w i t h  t h e  n e x t  l a r g e r  o n e ,  h a r b o r  t h e  
most  s p e c i e s  and a p p a r e n t l y  t h e s e  s i z e  r a n g e s  a r e  o p t i m a l  f o r  s u c c e s s f u l  
i n h a b i t a t i o n  o f  s u b s t r a t e s  on t h e  c o n t i n e n t a l  s h e l f  and  u p p e r  c o n t i n e n t a l  
s l o p e  e n v i r o n m e n t s ,
The s e v e n  m e d iu m - s iz e d  s p e c i e s  r a n g e  o v e r  a v a r i e t y  o f  h a b i t a t s  f rom 
s h a l l o w ,  muddy e s t u a r l n e  l o c a t i o n s  t o  m o d e r a t e l y  d e e p  s u b s t r a t e s  on t h e  
c o n t i n e n t a l  s h e l f  and  upper  s l o p e  r e g i o n s .  Svmphurus v a n m e l l e a e  i s  a 
b a t h y a l  s p e c i e s ,  o c c u r r i n g  a l o n g  t h e  o u t e r  c o n t i n e n t a l  s h e l f  and  u p p e r  s l o p e  
o f  West A f r i c a .  A second  e a s t e r n  A t l a n t i c  s p e c i e s ,  n l g r e s c e n s . i s  a
w i d e - r a n g i n g  s p e c i e s  t h a t  h a s  a  b a t h y m e t r i c  d i s t r i b u t i o n  r a n g i n g  from
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a pprox im ateLy  50-300 m e t e r s .  The r e m a i n i n g  f i v e  s p e c i e s  i n  t h i s  s i z e  group 
a r e  v e s t e r n  A t l a n t i c  In  d i s t r i b u t i o n .  The s p e c i e s  r a n g e  In h a b i t a t s  from 
s h a l l o w  e j t u a r i n e  and n e a r s h o r e  m u d f l a t s  (S.. p l a g u s l a  and u n d e s c r l b e d  E) t o  
d e e p ,  o u t e r  c o n t i n e n t a l  s h e l f  d e p t h s  (S.. p i  g e t )  . From a p h y l o g e n e t i c  
s t a n d p o i n t ,  members o f  a l l  f i v e  s p e c i e s  g r o u p s  have s p e c i e s  f a l l i n g  In t h i s  
s i z e  r an g e .  I n  t h i s  s i z e  g r o u p ,  Symphurus v a n m e l l e a e  I s  t h e  s i n g l e  1 - 2 - 2 - 2 -  
1 s p e c i e s  r e p r e s e n t e d .  T h e re  a r e  t h r e e  s p e c i e s  f rom t h e  1 - 3 -2  g roup  (j>, 
p j a e r . £. n l e r e s c e n s  and u n d e s c r l b e d  s p e c i e s  C) . Ther  a r e  two s p e c i e s  (5 , 
p l a a u s i a  and u n d e s c r l b e d  s p e c i e s  E) f rom t h e  1 - 4 -3  ID p a t t e r n  g r o u p .  And 
f i n a l l y ,  t h e r e  I s  a s i n g l e  s p e c i e s  f rom  e a c h  o f  t h e  f o l l o w i n g  s p e c i e s  
g r o u p s ;  1 -3 -3  (£ .  t r a w a v e s a e ) . 1 - 4 -2  (£.  p a r v u s ) and 1 - 4 - 3  (£.  p l a g u s l a ) .
The l a r g e s t - s i z e d  t o n g u e f l s h e s  o c c u r  I n  t h e  w e s t e r n  A t l a n t i c  and  w i t h  a 
s i n g l e  e x c e p t i o n  (S. m a r g l n a t u s ) b e l o n g  t o  t h e  1 - 4 -3  s p e c i e s  g roup .  Except  
f o r  £ .  m a r a l n a t u s  which o c c u r s  In  deep  o u t e r  s h e l f  w a t e r s ,  t h e  r e m a in i n g  
s p e c i e s  i n h a b i t  r e l a t i v e l y  s h a l l o w - w a t e r  e n v i r o n m e n t s .  They o c c u r  e n t i r e l y  
In  t h e  w e s t e r n  A t l a n t i c  ( b o t h  n o r t h  and  s o u t h  o f  t h e  e q u a t o r )  and i n  the  
e a s t e r n  P a c i f i c .  As a s p e c i e s  g ro u p ,  t h e y  do n o t  u s u a l l y  o c c u r  d e e p e r  than  
a p p r o x i m a t e l y  110 m e t e r s  ( u n d e s c r l b e d  s p e c i e s  D) i n  t h e  w e s t e r n  A t l a n t i c  
( s e e  d i s c u s s i o n  below o f  v e r t i c a l  o c c u r r e n c e s  f o r  t h e  s p e c i e s ) .
I t  Is a p p a r e n t  from t h i s  s t u d y  t h a t  s i z e  a l o n e  I s  a t  b e s t  o n l y  a poor  
I n d i c a t o r  o f  p h y l e t l c  r e l a t i o n s h i p  i n  A t l a n t i c  symphur ine  t o n g u e f l s h e s .
T h e re  was l i t t l e  e v id e n c e  o f  any t r e n d s  i n  s i z e - r e l a t e d  p a r a m e t e r s  among the  
s p e c i e s  g roups  o t h e r  t h a n  t h e  f a c t  t h a t  the  s p e c i e s  o f  t h e  1 - 4 -3  g roup  a r e  
g e n e r a l l y  l a r g e r  i n  s i z e  t h a n  members o f  o t h e r  g r o u p s .  But  e v e n  In t h i s  
g r o u p ,  £. p l a g u s l a  and u n d e s c r l b e d  s p e c i e s  E, which a t t a i n  maximum s i z e s  o f
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o n l y  a b o u t  130 nun SL, were e x c e p t i o n a l  In  t h e i r  o v e r a l l  small  s i z e .
Dwarf ism Is  a l s o  a p o o r  i n d i c a t o r  o f  p h y l e t l c  r e l a t i o n s h i p  In t h i s  getius;  
dwarf i sm  oc c u rs  In t h r e e  o f  f i v e  s p e c i e s  g ro u p s  w i t h  t h e  m a j o r i t y  (5 o f  7 
s p e c i e s )  b e lo n g i n g  to  the  1 -3 -2  s p e c i e s  g ro u p .  The o t h e r  dwarf  s p e c i e s ,  S, 
omraaapl lus and  S- m fppp , a r e  members o f  the  1 - 4 -2  g ro u p .  As o f  y e t ,  dwarf
s p e c i e s  In  the  1 - 4 -3  group a r e  unknown. A d d i t i o n a l l y ,  t h e r e  a r e  no known
A t l a n t i c  dwar f  s p e c i e s  which be lo n g  t o  the  1 -2 -2  s p e c i e s  group .  However,  i t
I s  I n t e r e s t i n g  to  n o t e  t h a t  t h e r e  I s  a t  L eas t  one member (5. n o v e m f a s c l a t u s
from Taiwan) o f  t h i s  s p e c i e s  group t h a t  I s  a dwarf  s p e c i e s  and i t  t o o  
i n h a b i t s  s h a l l o w - w a t e r  sandy  s u b s t r a t e s  a d j a c e n t  t o  c o r a l  r e e f s .
S ince  dwar f  s p e c i e s  o c c u r  i n  s e v e r a l  l i n e a g e s  w i t h i n  the  g e n u s ,  i t  
a p p e a r s  t h a t  sm a l l  body  s i z e  Is  a c o n v e r g e n t  a d a p t a t l o n a l  r e s p o n s e .  Most 
dwar f  t o n g u e f l s h e s  i n h a b i t  s h a l l o w - w a t e r , sandy  h a b i t a t s  a d j a c e n t  t o  c o r a l  
r e e f s  and t r o p i c a l  s e a g r a s s  b e d s ,  t h u s  I t  would a p p e a r  t h a t  s m a l l  s i z e  has 
e v o lv e d  In r e sponse  t o  s e l e c t i o n  p r e s s u r e s  e x e r t e d  In  t h i s  type  o f  h a b i t a t .  
J u s t  what  s e l e c t i o n  p r e s s u r e s  might  be  o p e r a t i v e  L b  unknown, R o b i n s  and 
R a n d a l l  (1965) s u g g e s t e d  t h a t  p e r h a p s ,  i n  f i s h e s  l i v i n g  on e xposed  sandy 
s u b s t r a t e s  n e a r  c o r a l  r e e f s ,  sm a l l  body  s i z e  r e f l e c t s  a g e n e r a l i z e d  
a d a p t a t i o n a l  r e s p o n s e  to  t h e  ex t rem e  p r e d a t i o n  p r e s s u r e  e x e r t e d  by  t h e  h igh  
c o n c e n t r a t i o n  o f  p r e d a t o r s  g e n e r a l l y  a s s o c i a t e d  w i t h  the  c o r a l  r e e f  
en v i ro n m en t .  To s u p p o r t  t h i s  h y p o t h e s i s ,  t h e y  p o i n t e d  ou t  t h a t  dw ar f  
s p e c i e s  o c c u r  in  u n r e l a t e d  t a x a  such  a s  c u s k e e l s  (O p h j d l o n ) which a l s o  
i n h a b i t  sandy h a b i t a t s  a d j a c e n t  t o  c o r a l  r e e f s  s i m i l a r  t o  t h o s e  r e p o r t e d  f o r  
many o f  the  dwar f  t o n g u e f l s h e s .
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Zoogeography
Compari sons  o f  z o o g e o g r a p h l c a l  d i s t r i b u t i o n s  f o r  t h e  29 A t l a n t i c  
t o n g u e f l s h e s  I s  p r o v i d e d  b e lo w .  These  s um m a r ie s  a r e  b a s e d  l a r g e l y  upon 
m a t e r i a l  exam ined  i n  t h e  p r e s e n t  s t u d y .  A d d i t i o n a l  I n f o r m a t i o n  was  i n c l u d e d  
f rom l i t e r a t u r e  s o u r c e s  o n l y  from s t u d i e s  i n  which i d e n t i f i c a t i o n s  were 
b e l i e v e d  t o  be c o n s i s t e n t  w i t h  t h o s e  o f  t h e  p r e s e n t  s t u d y .
In c o n s i d e r i n g  z o o g e o g r a p h l c a l  and  e c o l o g i c a l  d i s t r i b u t i o n s  o f  
t o n g u e f l s h e s ,  I t  s h o u l d  be p o i n t e d  o u t  t h a t ,  f o r  many o f  t h e  r e l a t i v e l y  
s m a l l - s l z e d  s p e c i e s ,  d a t a  a r e  l a r g e l y  i n c o m p l e t e  b e c a u s e  t h e s e  s p e c i e s  have  
b e e n  c o l l e c t e d  o n l y  i n f r e q u e n t l y .  U n d o u b t e d l y ,  g e o g r a p h i c a l  r a n g e s  r e p o r t e d  
f o r  t h e s e  p o o r l y  r e p r e s e n t e d  s p e c i e s  a r e  f r a g m e n t a r y  a n d  may r e f l e c t  l i t t l e  
more than  the  a r e a s  t h a t  h a v e  b e e n  c r a w l e d  s u c c e s s f u l l y  o r  t h o s e  a r e a s  t h a t  
have  even been  sampled  a t  a l l .  T h e r e f o r e ,  any  d i s c u s s i o n  a b o u t  g e o g r a p h i c a l  
o r  e c o l o g i c a l  d i s t r i b u t i o n s  f o r  t h e s e  s p e c i e s  i s  l i m i t e d  a n d  s u b j e c t  t o  
improvement  when a d d i t i o n a l  s p e c i m e n s  become a v a i l a b l e .  D e s p i t e  t h e s e  
l i m i t a t i o n s ,  a n a l y s e s  o f  g e o g r a p h i c a l  and  e c o l o g i c a l  d i s t r i b u t i o n s  f o r  t h e  
i n d i v i d u a l  s p e c i e s  a r e  p r o v i d e d  be lo w  and  t h e  f i n d i n g s  a r e  I n t e r g r a t e d  w i t h  
r e s u l t s  o f  t h e  s y s t e m a t i c  s e c t i o n .  In  t h i s  way, a n  a t t e m p t  i s  made t o  
u n c o v e r  a r e a s  o f  endemism a s  a f i r s t  s t e p  t o  u n r a v e l l i n g  t h e  mode and  
d i r e c t i o n  o f  s p e c i a t l o n  i n  t h i s  t a x o n .
As s t a t e d  e a r l i e r ,  among t h e  c y n o g l o s s l d  f i s h e s ,  t h e  g e n u s  Svmphurus 
h a s  t h e  most  w i d e s p r e a d  g e o g r a p h i c a l  d i s t r i b u t i o n  ( F i g .  1 ) .  Members o f  t h i s  
genus  o c c u r  in  a l l  o c e a n s  r a n g i n g  from t h e  d e e p  b a t h y a l  d e p t h s  o f  t h e  Indo -  
P a c i f i c  and H a w a i i an  I s l a n d s  and  e x t e n d i n g  w e s t w a r d  t o  t h e  M e d i t e r r a n e a n  
S ea ,  w e s t  c o a s t  o f  t r o p i c a l  A f r i c a ,  t o  c o n t i n e n t a l  m a r g i n s  o f  t h e  New World
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I n  b o t h  t h e  A t l a n t i c  and  e a s t e r n  P a c i f i c  t o  t h e  G a la p ag o s  I s l a n d s .  There 
a r e  no f o s s i l  r e c o r d s  f o r  c y n o g l o s s l d s  (Menon 1977)  so t h e i r  r e l a t i v e  age Is 
unknown. However , Menon (1977)  h y p o t h e s i z e d  t h a t  t h e  p r e s e n t - d a y  
d i s t r i b u t i o n  o f  Symphurus . t h e  most  p r i m i t i v e  genus  o f  t h e  C y n o g l o s s l d a e , in 
b o t h  t h e  e a s t  and w e s t  A t l a n t i c  as  w e l l  as  o f f  t h e  P a c i f i c  American  c o a s t s  
s u g g e s t e d  t h a t  t h e  genus  had  p r o b a b l y  e v o lv e d  e a r l i e r  t h a n  t h e  Miocene when 
comm unica t io n  e x i s t e d  b e tw e e n  t h e  I n d o - F a c l f l c  and  the  A t l a n t i c  Ocean 
th r o u g h  t h e  M e d l t e r r r a n e a n  and be tw e en  t h e  A m erican  A t l a n t i c  and  the  e a s t e r n  
P a c i f i c  t h r o u g h  C e n t r a l  Am erica .  More d e t a i l e d  a n a l y s i s  o f  z o o g e o g r a p h l c a l  
p a t t e r n s  o f  t h e  s p e c i e s  and s p e c i e s  g r o u p s  w i l l  have  t o  a w a i t  f u r t h e r  
r e f i n e m e n t  and  r e s o l u t i o n  o f  m o n o p h y le t i c  g r o u p s  w i t h i n  t h e  g e n u s .  Such 
r e f i n e m e n t s  c a n  o n l y  be made w i t h  a more d e t a i l e d  o s t e o l o g i c a l  s t u d y  o f  the  
e n t i r e  genus  and  c o m p a r i s o n  o f  o s t e o l o g i c a l  f i n d i n g s  f o r  p o l a r i z a t i o n  o f  
c h a r a c t e r  s t a t e s  w i t h  s u i t a b l e  o u t g r o u p s .  S i n c e  t h e s e  a s p e c t s  a r e  beyond 
th e  scope  o f  the  p r e s e n t  i n v e s t i g a t i o n ,  no f u r t h e r  a t t e m p t  w i l l  be made to 
d e t e r m i n e  e i t h e r  t h e  d i r e c t i o n  o r  u n d e r l y i n g  c a u s a l  f a c t o r s  which  may have 
c o n t r i b u t e d  t o  t h e  p r e s e n t  day p a t t e r n s  o f  z o o g e o g r a p h l c a l  d i s t r i b u t i o n  
o b s e r v e d  f o r  t h e  s p e c i e s  g r o u p s .  I n s t e a d ,  d i s c u s s i o n  o f  g e o g r a p h i c a l  
d i s t r i b u t i o n s  f o r  b o t h  t h e  s p e c i e s  and  the  s p e c i e s  g r o u p s  w i l l  be made by 
s im p ly  c o m p a r in g  the  t o n g u e f l s h  f a u n a s  from d i f f e r e n t  z o o g e o g a p h i c a l  
p r o v i n c e s  o f  t h e  A t l a n t i c  Ocean,
Z o oge og raph lc  p r o v i n c e s  i n  t h e  A t l a n t i c  ( B r i g g s  1974) i n  which 
t o n g u e f l s h e s  o c c u r  a r e  l i s t e d  In T a b le  SB, T h e re  a r e  f i v e  t r o p i c a l  
p r o v i n c e s  (West  A f r i c a n ,  Mid-Ocean I s l a n d s ,  C a r i b b e a n ,  West  I n d i e s  and 
B r a z i l i a n ) ;  f i v e  w a r m - tem p e ra t e  p r o v i n c e s  ( M e d l t e r r a n e a n - A t l a n t i c ,
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T a b l e  8 8 .  A t l a n t i c  O c e a n  z o o g e o g r a p h i c  p r o v i n c e s  ( a b b r e v i a t i o n s
In  p a r e n t h e s e s )  In  w h i c h  Svmphurus have  been  c o l l e c t e d .  
PROVINCES
Tropical tfara T e m p e r a te  C o ld  T e m p e r a t e
A s c e n s i o n * S t . H e le n a  (MOI) M e d i t e r r a n e a n - A t l a n t l c  (MAL) W e s t e r n  N or th
West  A f r i c a n  (WAF) C a r o l l n e a n  (CAR) A t l a n t i c  (UNA)
C a r i b b e a n  (CRB) E a s t e r n  G u l f  o f  Mexico  (EGMX)
West  I n d i e s  (U1) W e s t e r n  G u l f  o f  Mexico  (UGMX)
B r a z i l i a n  (BRA) S o u t h  A t l a n t i c  (SAL)
C a r o l l n n e a n ,  E a s t e r n  G u l f  o f  M e x ic o ,  W e s t e rn  G u l f  o f  Mexico  and  S o u t h  
A t l a n t i c ) ;  and  one  c o l d  t e m p e r a t e  p r o v i n c e  ( w e s t e r n  N o r t h  A t l a n t i c ) .
S p e c i e s  c o m p o s i t i o n s  and  r e l a t i v e  numbers  o f  t o n g u e f l s h  s p e c i e s  f o r  e a c h  
p r o v i n c e  a r e  l i s t e d  i n  T a b l e s  8 9 - 9 1 .
E x a m i n a t i o n  o f  T a b l e s  89-91 a n d  F i g u r e  1 r e v e a l s  t h a t  s y m p h u r i n e  
t o n g u e f l s h e s  a r e  g e n e r a l l y  w i d e s p r e a d  t h r o u g h o u t  t h e  A t l a n t i c  Ocean  w i th  
s p e c i e s  o c c u r r i n g  In 11 o f  a p o s s i b l e  15 z o o g e o g r a p h i c  p r o v i n c e s .  From th e  
T a b l e s  ( 8 9 - 9 1 ) ,  s e v e r a l  i n t e r e s t i n g  f a c t s  a b o u t  z o o g e o g r a p h i c  d i s t r i b u t i o n s  
o f  t o n g u e f l s h e s  a r e  a p p a r e n t .  O v e r a l l ,  t h e  d a t a  I n d i c a t e  t h a t  s y m p h u r l n e  
t o n g u e f l s h e s  a r e  g e n e r a l l y  t r o p i c a l  and w a r m - t e m p e r a t e  f i s h e s .  The  m a j o r i t y  
o f  s p e c i e s  o c c u r  p r i m a r i l y  b e t w e e n  34°N and 25°S l a t i t u d e s  ( s e e  a l s o  F i g . l ) .  
In  t h e  w e s t e r n  N o r th  A t l a n t i c  O c e a n ,  o n ly  m ino r  ( G l n s b u r g  1951;  Mark le  e t  
a l .  1978)  and  u n d e s c r l b e d  s p e c i e s  C ( t h i s  s t u d y )  a r e  known t o  r a n g e  i n t o  
c o o l e r  w a t e r s  o f f  Nova S c o t i a  ( 4 5 ° N ) , In  t h e  w e s t e r n  s o u t h e r n  h e m i s p h e r e ,
£ .  t e s s e l l a t u s . £ .  t r e w a v a a a e  and  S.. j_epyns l  (Menezes  and  Benvegnu 1976)
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T a b l e  89,  Summary o f  t h e  d i s t r i b u t i o n  o f  s y m p h u r i n e  t o n g u e f l s h e s  i n  
t r o p i c a l  A t l a n t i c  z o o g e o g r a p h i c  p r o v i n c e s .
provinces
West  A f r i c a n Mid-Ocean C a r i b b e a n West I n d i e s B r a s i l i a n
1 , norraani u n d e s c r i b e d  A a raw ak araw ak a r a w a k
2. y a n m e l l e a e u n d e s c r l b e d  B k b y t U s a r h v t i s m a r n a r g i n a t u s
3, n l g r e s c e n s unknown A m a r g i n a t u s r n a r g i n a t u s p e l i c a n u s
4 . p e l i c a n u s p I g e r p i g e r
5. £ i £ £ £ o m m a sp i lu s p a r v u s
6. u n d e s c r l b e d C n a r v u s d lom e de anus
7. om m asp i lus c l v i t a t u s p l a g u s i a
8. p a r v u s d lo m e d e a n u s t e s s e l l a t u s
9. d lo m e d e an u s p l a g i u s a u n d e s c r i b e d  D
10. n l a g u s i a o l a g u s l a
11 . t e s s e l l a t u s t e s s e l l a t u s
12. u n d e s c r l b e d D u n d e s c r l b e d  E
13. u n d e s c r l b e d £
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T a b l e  90 ,  Summary o f  t h e  d i s t r i b u t i o n  o f  Sym phur ine  t o n g u e f l s h e s  In  
t e m p e r a t e  A t l a n t i c  z o o g e o g r a p h i c  p r o v i n c e s .
PROVINCES
E. A t l a n t i c - M e d , E, G u l f  Mexico W C u l f  Mexico C a r o l i n e a n S. A t l a n t i c
1. l i g u l e t u s r n a r g i n a t u s r n a r g i n a t u s n e b u l o s u s g l n s b u r g l
2.  n i g r e s c e n s p l g e r p l g e r r n a r g i n a t u s k v a r o p t e r .
3. p u s t  Lius p e l I c a n u s p u s i l l u s t r e w a v a s a e
4 . u n d e s c r l b e d  C u n d e s c r l b e d  C u n d e s c r l b e d C d lomedeanus
5. m in o r p a r v u s m in o r 1e n v n s i
6. p a r v u s c i v i t a t u s parvus t e s s e l l a t u s
7. c i v i t a t u s d l o m e d e a n u s c i v i t a t u s
B. d lo m e d e a n u s p l a g i u s a d i o m e d e a p u s
9. p l a g i u s a u r o s p i l u s D l a a l u s a
10. u r p s p i l u g u r o s o i l u s
51h
T a b l e  91 ,  Summary o f  t h e  d i s t r i b u t i o n  o f  s y m phur ine  t o n g u e f l s h e s  i n  the  
c o l d  t e m p e r a t e  p r o v i n c e  o f  t h e  w e s t e r n  N o r t h  A t l a n t i c .
1. n e b u l o s u s
2 .  m a r p l n a t u a  
3 . p u s i l l u s
4 .  u n d e s c r l b e d  C
5. minor
6. p l a e l u s a
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r a n g e  s o u th w a r d  t o  t h e  t e m p e r a t e  s e a s  o f f  s o u t h e r n  B r a z i l  and  A r g e n t i n a  
( c a . 3 5 ° - 3 B ° S )  . I n  t h e  e a s t e r n  A t l a n t i c ,  s y m p h u r i n e  t o n g u e f l s h e s  (S.  
n l e r e s c e n s 'l r e a c h  t h e i r  n o r t h e r n  l i m i t  i n  t h e  Bay o f  B i s c a y  ( c a ,  45°N) b u t  
a r e  more f r e q u e n t l y  t a k e n  f u r t h e r  t o  t h e  s o u t h ,  e s p e c i a l l y  n e a r  t h e  o p e n i n g  
o f  t h e  M e d i t e r r a n e a n  S e a ,  Two s p e c i e s  (5 .  n l g r e s c e r t s  ant* £-  l l p u l a t u s ) a r e  
l o c a l l y  a b u n d a n t  In t h e  M e d i t e r r a n e a n  Sea a s  w e l l .  Much f a r t h e r  t o  t h e  
s o u t h ,  t o n g u e f l s h e s  (J5, no rmanl  a n d  v a n m e l l e a e ) e x t e n d  s o u t h w a r d  a l o n g  
t h e  c o n t i n e n t a l  s h e l f  and  s l o p e  o f  t r o p i c a l  A f r i c a  ( c a .  1 2 ° S ) . The 
d i s p e r s a l  a b i l i t i e s  o f  t o n g u e f l s h e s  ( o r  p o s s i b l e  v i c a r i a n t  d i s t r i b u t i o n ) , 
w i t h  t h e i r  r e l a t i v e l y  l a r g e - s i z e d  ( l o n g - l i v e d  ? )  p l a n k t o n i c  l a r v a e ,  I s  
e v i d e n c e d  by t h e  o c c u r r e n c e  o f  t h r e e  s p e c i e s  a t  t h e  r e m o t e  m i d - o c e a n  I s l a n d s  
o f  A s c e n s i o n  and  S t .  H e l e n a  w h ic h  a r e  s i t u a t e d  a p p r o x i m a t e l y  1000 and  1200 
m i l e s  f rom t h e  n e a r e s t  l a n d  mass ( B r i g g s  1 9 7 4 ) .
O t h e r  g e n e r a l  o b s e r v a t i o n s  r e g a r d i n g  z o o g e o g r a p h y  o f  t o n g u e f l s h e s  i s  
t h a t  t h e r e  a r e  no c o s m o p o l i t a n  A t l a n t i c  s p e c i e s .  I n s t e a d  o f  c o s m o p o l i t a n  
s p e c i e s ,  t h e r e  a r e  a s e r i e s  o f  c l o s e l y  r e l a t e d  s p e c i e s  p a i r s  t h a t  o c c u r  i n  
t h e  e a s t e r n  and w e s t e r n  A t l a n t i c  o r  i n  t h e  N o r t h  a n d  S o u t h  A t l a n t i c .  
A d d i t i o n a l l y ,  e a c h  g e o g r a p h i c  p r o v i n c e  i s  u n i q u e  i n  i t s  mix o f  s p e c i e s  and  
s p e c i e s  g r o u p s  ( T a b l e s  8 9 - 9 1 ) .  From a p h y l e t i c  s t a n d p o i n t  ( d i s c u s s e d  
e a r l i e r  i n  the  t r e a t m e n t  on s p e c i e s  g r o u p s ) ,  e a c h  s p e c i e s  g roup  h a s  a u n i q u e  
g e o g r a p h i c  d i s t r i b u t i o n .  D i s t r i b u t i o n a l  maps f o r  f o u r  s p e c i e s  g r o u p s  were  
p r o v i d e d  e a r l i e r  ( F i g s ,  5 - 6 ) ,
T here  a r e  s e v e r a l  a m p h i - A t l a n t i c  s p e c i e s  p a i r s  b e t w e e n  s p e c i e s  
o c c u r r i n g  i n  the  e a s t e r n  and  w e s t e r n  A t l a n t i c  a n d  s e c o n d l y  f o r  s p e c i e s  i n  
t h e  N o r th  and Sou th  A t l a n t i c .  Among t h e  e a s t e r n  ( l i s t e d  f i r s t )  and  w e s t e r n
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A t l a n t i c  ( l i s t e d  s e c o n d )  s p e c i e s  p a i r s  a r e :  5 . H g u l a t u ^  a n d  i t s
c o u n t e r p a r t  n e b u l o s u s : S. n l p r e s c e n s  and £ ,  p u s l l l u s : and the  two dwarf  
s p e c i e s  f rom S t ,  H e l e n a - M a d e i r a  and A s c e n s io n  I s l a n d s  and t h e  c l o s e l y  
r e l a t e d  C a r ib b e a n  d w a r f  s p e c i e s  £ .  r h y t l s m a , The N o r t h  ( l i s t e d  f i r s t )  and 
South  A t l a n t i c  ( l i s t e d  second)  s p e c i e s  p a i r s  I n c l u d e :  Svmohurus p a r v u s  which 
r a n g e s  from the  s o u t h  c o a s t  o f  F l o r i d a  t o  t h e  s o u t h e r n  C a r i b b e a n  o f f  
T r i n i d a d  wh ich  i s  r e p l a c e d  in  the  Sou th  A t l a n t i c  by S, k v a r o p t e r v f i l u m : and 
s i m i l a r l y ,  u n d e s c r i b e d  s p e c i e s  C which r a n g e s  from Nova S c o t i a  t o  Yuca tan  Is 
c l o s e l y  r e l a t e d  t o  t h e  Sou th  A t l a n t i c  g i n a b u r g l .
I n  c o m p a r i s o n s  o f  r e l a t i v e  d i v e r s i t y  In  t h e  v a r i o u s  p r o v i n c e s ,  i t  i s  
a p p a r e n t  t h a t  some p r o v i n c e s  p o s s e s s  a  r i c h e r  f a u n a  t h a n  o t h e r s .  The 
h i g h e s t  d i v e r s i t y  o f  s p e c i e s  (13 and 11 s p e c i e s )  o c c u r s  i n  t r o p i c a l  
( C a r i b b e a n  and West I n d i e s )  and w a r m - te m p e ra t e  ( E a s t e r n  G u l f  o f  Mexico and 
C a r o l l n e a n )  p r o v i n c e s  i n  t h e  w e s t e r n  A t l a n t i c .  B o r e a l  p r o v i n c e s  o f  the  
E a s t e r n  A t l a n t i c  (no s p e c i e s )  and the  w e s t e r n  N o r t h  A t l a n t i c  (6 s p e c i e s )  
g e n e r a l l y  do n o t  s u p p o r t  r i c h  t o n g u e f l s h  f a u n a s  ( e i t h e r  In  d i v e r s i t y  o r  
r e l a t i v e  a b u n d a n c e s ) .  One o t h e r  f i n d i n g  I s  t h a t  t h e  w a r m - tem p e ra t e  and 
t r o p i c a l  p r o v i n c e s  o f  t h e  M e d i t e r r a n e a n  (2 s p e c i e s )  and  E a s t e r n  A t l a n t i c  (3 
s p e c i e s )  r e g i o n s  a r e  r e l a t i v e l y  d e p a u p e r a t e  i n  s ym phur ine  t o n g u e f l s h e s  when 
compared w i t h  t h e i r  r e s p e c t i v e  c o u n t e r p a r t s  i n  the  w e s t e r n  A t l a n t i c .  I n  
f a c t ,  t h e  e a s t e r n  A t l a n t i c  r e g i o n  as  a  whole ( i n c l u d i n g  t h e  m id - o c e a n  
I s l a n d s  o f  A s c e n s io n  and S t .  H e lena)  h a s  t h e  l o w e s t  number o f  s p e c i e s  (6)  of  
any r e g i o n .  T h i s  l a r g e  d i f f e r e n c e  In  d i v e r s i t y  b e tw e e n  e a s t e r n  and w e s t e r n  
A t l a n t i c  r e g i o n s  I s  n o t e d  f o r  many o t h e r  f i s h  g r o u p s  I n c l u d i n g  n e e d l e f i s h e s  
( S t r o n g v l u r a ) . h a l f b e a k s  ( Hvporhamphus) . S p a n i sh  m a c k e r e l s  ( Scom berom om s)
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and t o a d f i s h e s  o f  t h e  g e n u s  B a t r a c f o o l d e s  ( C o l l e t t e ,  p e r s o n ,  eommun,).  The 
low d i v e r s i t y  o f  s y m p h u r i n e  f l a t f i s h e s  nay  be a t t r i b u t e d  t o  e i t h e r  o r  b o t h  
o f  t h e  f o l l o w i n g .  1) The r e l a t i v e l y  h i g h  d i v e r s i t y  o f  t h e  t o n g u e f l s h  f a u n a  
i n  t h e  w e s t e r n  A t l a n t i c  (2 1  s p e c i e s )  compared  w i t h  t h e  e a s t e r n  A t l a n t i c  (7  
s p e c i e s )  r e s u l t s  f rom a g r e a t e r  num ber  o f  s p e c i e s  i n  t h e  1 - 3 - 2  group (0 v s ,  
3) and t h e  o c c u r r e n c e  o f  endemic s p e c i e s  In  t h e  1 - 4 - 2  g r o u p  (4 s p e c i e s )  and  
1 - 4 -3  g ro u p  (7 s p e c i e s ) .  These  s p e c i e s  g roups  a r e  e n t i r e l y  a b s e n t  f rom t h e  
e a s t e r n  A t l a n t i c .  I t  a p p e a r s  t h a t  i n  t h e  w e s t e r n  A t l a n t i c  Svmphurus have  
unde rgone  e x t e n s i v e  a d a p t i v e  r a d i a t i o n  b o t h  I n  t h e  w i d e s p r e a d  1 -3 -2  s p e c i e s  
g roup  and  a l s o  I n  endemic g r o u p s  ( 1 - 4 - 2  and 1 - 4 - 3  s p e c i e s ) .  why t h e r e  h a s  
been  s u c h  a  p r o l i f e r a t i o n  o f  s p e c i e s  I n  the  w e s t e r n  A t l a n t i c  In  a l m o s t  a l l  
(3 o f  5) o f  t h e  s p e c i e s  g r o u p s  w h ic h  o c c u r  t h e r e  l a  u n c e r t a i n .  I t  Is  
i n t e r e s t i n g  t o  n o t e  t h a t  i n  t h e  e a s t e r n  A t l a n t i c  t h e r e  l a  a s eco n d  
t o n g u e f l s h  g e n u s  (C v n o ^ l o s a u a ) whose  s p e c i e s  i n h a b i t  e c o l o g i c a l  h a b i t a t s  
n o r m a l ly  o c c u p i e d  I n  t h e  w e s t e r n  A t l a n t i c  hy s p e c i e s  o f  S v m p h u r u s . I t  I s  
q u i t e  p o s s i b l e  t h a t  t h e s e  ( I v n o g l o s s u s  s p e c i e s  c o m p e t e  more s u c c e s s f u l l y  f o r  
a v a i l a b l e  h a b i t a t s  t h a n  do t h e  r e s i d e n t  SvmnhupyiB s p e c i e s .  A l t h o u g h  an  
e x p l a n a t i o n  o f  c o m p e t i t i v e  s u p e r i o r i t y  by c y n o g l o s s l d  t o n g u e f l s h e s  i s  
a t t r a c t i v e ,  I d o n ' t  b e l i e v e  t h a t  I t  i s  t h e  p r i m a r y  r e a s o n  f o r  t h e  l a r g e  
d i f f e r e n c e s  I n  d i v e r s i t y  o f  sy m p h u r in e  t o n g u e f l s h e s  o b s e r v e d  b e tw e en  e a s t e r n  
and w e s t e r n  A t l a n t i c  r e g i o n s .  The a rg u m e n t  a g a i n s t  c o m p e t i t i v e  s u p e r i o r i t y  
i s  as  f o l l o w s .  The s y m p h u r in e  t o n g u e f l s h  f a u n a  i n  t h e  e a s t e r n  A t l a n t i c  I s  
c o m p r i s e d  l a r g e l y  o f  1 - 3 - 2  and  1 - 2 - 2  s p e c i e s .  S p e c i e s  o f  t h e s e  g roups  
t y p i c a l l y  I n h a b i t  d e e p e r  w a t e r s  o f  t h e  c o n t i n e n t a l  s h e l f  a n d  u p p e r  
c o n t i n e n t a l  s l o p e s ,  S h a l l o w - w a t e r  r e p r e s e n t a t i v e s  o f  t h e s e  s p e c i e s  g r o u p s
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a r e  l a r g e l y  r e s t r i c t e d  t o  s a n d y  s u b s t r a t e s  a d j a c e n t  t o  c o r a l  r e e f s .  
T h e r e f o r e ,  I t  seems u n l i k e l y  t h a t  t h e  r e a s o n  s y m p h u r i n e  t o n g u e f l s h e s  a r e  
l e s s  d i v e r s e  In  t h e  e a s t e r n  A t l a n t i c  i s  b e c a u s e  t h e y  h a v e  b e e n  e x c l u d e d  from 
s h a l l o w - w a t e r  h a b i t a t s  by s u p e r i o r  c y n o g l o s s l n e  c o m p e t i t o r s .  R a t h e r ,  i t  
seems more p l a u s i b l e  t h a t  t h e  h i g h  d i v e r s i t y  o f  t o n g u e f l s h e s  I n  t h e  w e s t e r n  
A t l a n t i c  r e s u l t s  l a r g e l y  from an  i n  s l t u  e v o l u t i o n  o f  e n d e m i c  g r o u p s  w h ich  
s u b s e q u e n t l y  have  u n d e r g o n e  e x t e n s i v e  a d a p t i v e  r a d i a t i o n  I n t o  a w ide  v a r i e t y  
o f  n i c h e s .
An a l t e r n a t i v e  h y p o t h e s i s  f o r  t h e  h i g h  d i v e r s i t y  o f  t o n g u e f l s h e s  
o b s e r v e d  i n  t h e  w e s t e r n  A t l a n t i c  i s  t h a t  t h e  d i v e r s i t y  o f  s u i t a b l e  h a b i t a t s  
( s u b s t r a t e s )  a v a i l a b l e  f o r  e x p l o i t a t i o n  by  t o n g u e f l s h e s  i s  much g r e a t e r  In  
w e s t e r n  A t l a n t i c  t h a n  i n  e a s t e r n  A t l a n t i c  r e g i o n s .  U n d o u b t e d l y ,  t h e  r a t h e r  
n a r r o w  c o n t i n e n t a l  s h e l f  o f f  t r o p i c a l  West  A f r i c a  w i t h  i t s  h i g h l y  t u r b i d ,  
c o o l  w a t e r s  and l a c k  o f  c o r a l  r e e f s  d o e s  n o t  p r o v i d e  t h e  d i v e r s i t y  o f  
s u b s t r a t e s  when c o m p a r e d  t o  t h e  r a t h e r  w ide  c o n t i n e n t a l  s h e l v e s  a n d  d i v e r s e  
h a b i t a t s  o f  t h e  w e s t e r n  A t l a n t i c  o f f  t h e  s o u t h e a s t e r n  c o a s t  o f  t h e  U n i t e d  
S t a t e s  and  t h r o u g h o u t  t h e  G u l f  o f  Mexico a n d  C a r i b b e a n  S e a s ,  S i n c e  
s ym phur ine  t o n g u e f l s h e s  have  r a t h e r  w e l l - d e f i n e d ,  l a r g e l y  n o n - o v e r l a p p i n g  
h a b i t a t  p r e f e r e n c e s  ( s e e  b e l o w ) ,  one w o u ld  e x p e c t  a p r o l i f e r a t i o n  o f  s p e c i e s  
I n t o  t h e  g r e a t e r  number  o f  n i c h e s  ( s u b s t r a t e s  w i t h  t h e i r  a c c o m p a n y in g  p r e y  
and p r e d a t o r  s u i t e s )  a v a i l a b l e  i n  w e s t e r n  A t l a n t i c  t r o p i c a l  and  warm- 
t e m p e r a t e  p r o v i n c e s .
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T h i s  n e x t  s e c t i o n  d e t a i l s  t h e  t o n g u e f l s h  f a u n a  o c c u r r i n g  i n  e a c h  o f  t h e  
v a r i o u s  z o o g e o g r a p h i c  p r o v i n c e s  s t a r t i n g  w i t h  t h e  t r o p i c a l  p r o v i n c e s  (T a b le  
89) a n d  p r o c e e d i n g  w i t h  d i s c u s s i o n s  o f  w a r m - t e m p e r a t e  ( T a b l e  90) and  b o r e a l  
( T a b l e  9 1 )  p r o v i n c e s .  An a t t e m p t  t o  q u a n t i f y  o v e r a l l  s i m i l a r i t i e s  and  
d i f f e r e n c e s  b e t w e e n  p r o v i n c e s  was made by  c a l c u l a t i n g  a  p a i r - w i s e  In d e x  of  
S i m i l a r i t y  ( S o r e n s o n  1998)  f o r  a l l  o f  t h e  p r o v i n c e s .  The s y s t e m  o f  n o t a t i o n  
u s e d  i n  S o r e n s o n ’s  I n d e x  i s  a s  f o l l o w s :
S -  X 100 
A+B
w he re  C -  t h e  number o f  s p e c i e s  common t o  b o t h  r e g i o n s
A — t h e  number o f  s p e c i e s  o c c u r r i n g  i n  p r o v i n c e  A
B — t h e  number o f  s p e c i e s  o c c u r r i n g  I n  p r o v i n c e  B
S -  t h e  In d e x  o f  S i m i l a r i t y  
R e s u l t s  o f  c a l c u l a t i o n s  o f  S o r e n s o n ’ s I n d e x  a r e  shown I n  a t r e l l i s  
d i a g r a m  ( F i g .  3 2 ) ,
Of t h e  t r o p i c a l  p r o v i n c e s ,  t h e  m os t  d i v e r s e  f a u n a s  o c c u r  i n  t h e  
C a r l b h e a n  a n d  V e s t  I n d i a n  p r o v i n c e s  (13 a n d  12 s p e c i e s ,  r e s p e c t i v e l y ) .
N e x t ,  i n  o r d e r  o f  d e c r e a s i n g  d i v e r s i t y ,  a r e  t h e  B r a z i l i a n  (9 s p e c i e s ) ,  West
A f r i c a n  a n d  M id -O c e a n  I s l a n d s  (3 s p e c i e s  e a c h ) .  S i m i l a r i t y  i n d i c e s  f o r  t h e  
t r o p i c a l  p r o v i n c e s  r a n g e  from h i g h  v a l u e s  ( S - 7 6 )  b e t w e e n  B r a z i l i a n  and  West 
I n d i a n  P r o v i n c e s  a n d  C a r i b b e a n  and  West  I n d i a n  P r o v i n c e s  ( S - 8 0 ) ,  t o  somewhat  
l o w e r  v a l u e  f o r  B r a z i l i a n  and C a r i b b e a n  P r o v i n c e s  ( S - 7 3 ) ,  t o  t h e  l o w e s t  
v a l u e s  o f  5—0 ,  I n d i c a t i n g  no common f a u n a !  e l e m e n t s  b e t w e e n  t h e s e  t h r e e
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F i g u r e  32,  S o r e n s o n ' s  I n d e x  o f  S i m i l a r i t y  c a l c u l a t e d  f o r  o c c u r r e n c e s  o f  29 
A t l a n t i c  S p e c i e s  o f  SymphuruE i n  11 Z o o g e o g r a p h i c  P r o v i n c e s .
HOI WAF m a WI BRA MAL CAR EGHX WCHX SAL WNA
MO I 0 0 0 0 0 0 0 0 0 0
WAF 0 0 0 40 0 0 0 0 0
CRB - - s o 73 0 35 43 54 22 10
WI 76 0 45 54 57 22 22
BRA 0 32 42 56 26 13
MAL 0 0 0 0 0
CAR 90 74 25 75
EGMX 88 12 62
WCMI 14 40
SAL ,  _ , _ _ 0
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I n  t h e  C a r i b b e a n  p r o v i n c e  13 s p e c i e s  h a v e  b e e n  r e c o r d e d .  None o f  them 
a r e  e n d e m i c  t o  t h i s  p r o v i n c e .  S i x  a r e  s h a l l o w - w a t e r  s p e c i e s ,  f o u r  i n h a b i t  
medium s h e l f  d e p t h s ,  and  a n o t h e r  t h r e e  s p e c i e s  a r e  deep  w a t e r  I n h a b i t a n t s .  
T h r e e  s p e c i e s ,  £ ,  a r a w a k . £ ,  r h v t l s m a  and  £ .  o m m a s p l l u s . a r e  d w a r f  
t o n g u e f l s h e s  t h a t  a r e  commonly a s s o c i a t e d  w i t h  s a n d y  s u b s t r a t e s  In  c o r a l  
r e e f  and  t u r t l e  g r a s s  e n v i r o n m e n t s .  The o t h e r  s h a l l o w - w a t e r  s p e c i e s ,  S. 
p l a m u s i a . u n d e s c r l b e d  s p e c i e s  E and  £ .  t e s s e l l a t u s . I n h a b i t  muddy and sandy  
s u b s t r a t e s  i n  I n n e r  h a r b o r  and  mangrove  a r e a s  and  a r e  o f t e n  c o l l e c t e d  I n  t h e  
same s e i n e  h a u l .  D e p th  and  s l g e  d i s t r i b u t i o n  d a t a  ( s e e  be lo w )  I n d i c a t e ,  
how ever ,  t h a t  t h e s e  c l o s e l y - r e l a t e d  s p e c i e s  o n l y  p a r t i a l l y  o v e r l a p  i n  
h a b i t a t  p r e f e r e n c e .  A p p a r e n t l y  a d u l t s  o f  t h e  s p e c i e s  s e g r e g a t e  w i t h  r e s p e c t  
t o  b a t h y m e t r y  a n d / o r  s u b s t r a t e  t y p e .  U s u a l l y  o n l y  J u v e n i l e  £ .  t e s s e l l a t u s  
a r e  c o l l e c t e d  i n  s h a l l o w  w a t e r  (<10 m e t e r s )  w h i l e  a d u l t s  o c c u r  o f f s h o r e  i n  
d e e p e r  r e g i o n s .  I n  c o n t r a s t ,  m o s t  £■ p l a g u s l a  w e re  t a k e n  by  b e a c h  s e i n e  i n  
s h a l l o w  w a t e r .  E x c e p t  f o r  Svmphurus new s p e c i e s  D, t h e  o t h e r  s p e c i e s  
r e p o r t e d  f rom  t h e  C a r i b b e a n  p r o v i n c e  a r e  s p e c i e s  w i t h  w i d e s p r e a d  
d i s t r i b u t i o n s  In  t h e  C a r i b b e a n  a n d  G u l f  o f  M ex ico .  These  I n c l u d e  i n n e r  
s h e l f  s p e c i e s ,  p e l i c a n u s . £ ,  d lo m e d e a n u s  a n d  £ .  p a r v u s . and  t h r e e  d e e p e r -  
d w e l l i n g  s p e c i e s ,  u n d e s c r l b e d  s p e c i e s  C, g .  p l g e r  a n d  J5, m a r g l n a t u s . Of 
t h e s e  t h r e e  l a s t  s p e c i e s ,  o n l y  u n d e s c r l b e d  s p e c i e s  C o c c u r s  I n f r e q u e n t l y .  
T h i s  s p e c i e s  r e a c h e s  i t s  s o u t h e r n  l i m i t  o f  d i s t r i b u t i o n  a t  t h e  n o r t h e r n  
b o u n d a r y  o f  t h e  C a r i b b e a n  P r o v i n c e  ( F i g ,  1 5 ) .  The o t h e r  d e e p  w a t e r  
I n h a b i t a n t s  o f  t h i s  p r o v i n c e  a r e  much more f r e q u e n t  I n  c o l l e c t i o n s .
The t f e s t  I n d i e s  F r o v l n c e  a l s o  h a s  a r e l a t i v e l y  l a r g e  and  d i v e r s e  f a u n a  
(12 s p e c i e s )  w h ic h  I s  n e a r l y  i d e n t i c a l  In  c o m p o s i t i o n  w i t h  t h a t  o f  t h e
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C a r ib b e a n  P r o v in c e  ( S - 8 0 ) , The o n l y  d i f f e r e n c e s  a r e  t h e  a b s e n c e s  o f  £ . 
p e l l c a n u s . u n d e s c r l b e d  s p e c i e s  C a n d  u n d e s c r l b e d  s p e c i e s  D and the  
o c c u r r e n c e  o f  £.  c l v l t a t i u m  and £ .  p l a g i u s a . two s h a l l o w - w a t e r  i n h a b i t a n t s  
more f r e q u e n t l y  and  a b u n d a n t l y  t a k e n  In m a r g i n a l  s e a s  o f f  the  c o n t i n e n t a l  
U n i t ed  S t a t e s  and Y u c a tan  P e n i n s u l a  o f  Mexico.  The o c c u r r e n c e  of  
c l Y l t a t l u m  In t h i s  p r o v i n c e  i s  b a s e d  on t h e  c o l l e c t i o n  o f  a s i n g l e  specimen  
which had  a p p a r e n t l y  washed onto a beach  a t  Bermuda ( S m i t h - V a n i a  p e r s o n ,  
commun.).  I t s  I n c l u s i o n  I n  t h i s  p r o v i n c e  i s  b a s e d  on t h i s  s i n g l e  c i t a t i o n  
and I t s  p l ac e m e n t  I n  the  Fauna 1 l i s t  o f  t h i s  p r o v i n c e  n e e d s  f u r t h e r  
s u b s t a n t i a t i o n .  The o t h e r  s p e c i e s  i s  5- p l a g l u s a  which h a s  a wide 
g e o g r a p h i c  d i s t r i b u t i o n  a lo n g  the c o n t i n e n t a l  m arg ins  o f  N o r th  America  b u t  
h a s  a l i m i t e d  d i s t r i b u t i o n  in  the  West I n d i a n  P r o v i n c e .  A l th o u g h  t h i s  
s p e c i e s  ha s  been r e p o r t e d  from Cuba (C in sb u rg  1951) and  t h e  Bahamas (Bohlke 
and  C h a p l in  1968) ,  C i n s b u r g ' s  spec imens  from Cuba were a c t u a l l y  S, 
t e s s e l l a t u s . T h e r e f o r e ,  t h e  on ly  documented o c c u r r e n c e  o f  t h i s  s p e c i e s  in
H
t h e  West  I n d i a n  P r o v i n c e  i s  i n  the  Bahamas where I t  I s  n o t  uncommon (Bohlke  
and C h a p l i n  1968) .
The t h i r d  t r o p i c a l  p rov inc e  i n  the  w e s t e r n  A t l a n t i c  i s  t h e  B r a z i l i a n  
P r o v in c e .  I t s  s t r o n g  f a u n a l  t i e s  w i t h  the  o t h e r  w e s t e r n  A t l a n t i c  t r o p i c a l  
p r o v i n c e s  Is  r e f l e c t e d  i n  the  h i g h  s i m i l a r i t y  v a l u e s  c a l c u l a t e d  f o r  a l l  
t h r e e  p r o v i n c e s  ( F i g .  32) .  I n  t h i s  p r o v i n c e  n i n e  s p e c i e s  o f  t o n g u e f l s h e s  
have b e e n  r e p o r t e d .  A l l  o f  t h e s e  a r e  common to  the  o t h e r  w e s t e r n  A t l a n t i c  
t r o p i c a l  p r o v i n c e s  d i s c u s s e d  above .
The t r o p i c a l  West  A f r i c a n  P r o v in c e  and t h e  HId-Qcean  I s l a n d s ,  l i k e  a l l  
t h e  e a s t e r n  A t l a n t i c  p r o v i n c e s  a r e  g e n e r a l l y  d e p a u p e r a t e  w i t h  r e s p e c t  to
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t o n g u e f l s h  f a u n a s .  Each o f  t h e s e  p r o v i n c e s  h a s  t h r e e  s p e c i e s .  Bo th  
p r o v i n c e s  a r e  un ique  in  t h a t  t h e i r  f a u n a s  a r e  c o m p r i s e d  a l m o s t  e n t i r e l y  o f  
endemic  s p e c i e s .  S i m i l a r i t y  v a l u e s  ( F ig .  32)  be tw een  t h e s e  two p r o v i n c e s  
and a l l  o t h e r  t r o p i c a l  p r o v i n c e s  r e f l e c t  t h e  l a c k  o f  s h a r e d  f a u n a  b e tw e en  
t h e s e  r e g i o n s .  The West A f r i c a n  P r o v i n c e  s h a r e s  a s i n g l e  s p e c i e s  i n  common 
w i th  one  o t h e r  p r o v i n c e ,  t h e  M e d l t e r r a n e a n - A t l a n t i c  (S—4 0 ) ,  The o t h e r  
s p e c L e s , £. v a n m e l l e a e  and S. n o r m a n l . o c c u r  nowhere e l s e .  The t o n g u e f l s h  
f auna  o f  A s c e n s io n  I s l a n d  and S t ,  H e l e n a - M a d e i r a  i s  c o m p r i s e d  a lm o s t  
e n t i r e l y  o f  endemic  d w a r f  s p e c i e s  c o l l e c t e d  on sandy  s u b s t r a t e s .  At  S t .  
H e le n a ,  t h e r e  i s  a s i n g l e  r e c o r d  (a J u v e n i l e  s pe c im en)  o f  a  t h i r d  s p e c i e s  o f  
a d e e p - w a t e r  t o n g u e f l s h .  U n f o r t u n a t e l y ,  1 was u n a b l e  t o  i d e n t i f y  t h i s  
spec im en  b e c a u s e  i t  i s  p o o r l y  o s s i f i e d  and I  was n o t  a b l e  t o  o b t a i n  a c l e a r  
image o f  t h i s  spec im en  when r a d i o g r a p h e d .  W i th o u t  c l e a r i n g  and  s t a i n i n g  i t  
I s  n o t  p o s s i b l e  t o  a c c u r a t e l y  d e t e r m i n e  ID p a t t e r n ,  v e r t e b r a e  number o r  
h y p u r a l  number. So the  s t a t u s  o f  t h L s  spec im en  w i l l  h a v e  t o  a w a i t  c l e a r i n g  
and s t a i n i n g  o r  t h e  c o l l e c t i o n  o f  a d d i t i o n a l  m a t e r i a l .  T he re  i s  no common 
s h a r e d  t o n g u e f i s h  fauna  be tw e en  t h e  Mid-Ocean I s l a n d s  and  o t h e r  A t l a n t i c  
p r o v i n c e s  ( F i g .  32) .
The South A t l a n t i c  w a r m - te m p e ra t e  p r o v i n c e  has  s i x  s p e c i e s  r e p o r t e d  
from i t s  w a t e r s .  These i n c l u d e  two s h a l l o w - w a t e r  s p e c i e s ,  S.  p j a g u s i a  and 
j u v e n i l e  £. t e s s e l l a t u s . and  f i v e  I n n e r  sheLf  s p e c i e s ,  a d u l t  £ .  t e s s e l l a t u s . 
£. d l o m e d e a n u s . £ .  t r e w ^ v a s a e . £ .  k-varop teryg lu jn  and £ .  1 e n v n s i  . One 
a d d i t i o n a l  deep  w a t e r  s p e c i e s ,  £ ,  g i n a b u r g l . i s  known from t h i s  r e g i o n .
This  p r o v i n c e  h a s  a h i g h  l e v e l  o f  endemic  s p e c i e s  (4 o f  6 s p e c i e s )  and  t h i s  
i s  r e f l e c t e d  i n  t h e  low l e v e l s  o f  f a u n a l  o v e r l a p  w i t h  o t h e r  p r o v i n c e s  (S
v a l u e s  g e n e r a l l y  r a n g i n g  from 1 2 - 2 6 ) ,  The f o l l o w i n g  s p e c i e s  a r e  c o n s i d e r e d  
u n i q u e  t o  t h i s  p r o v i n c e :  £ .  g l n s b u r g l . £ .  k v a ro D te r v f t i u m . £ .  t r e w a v a a a e  and 
£.  | e n v n s f . No t o n g u e f l s h e s  have  b e e n  r e p o r t e d  from d e p t h s  g r e a t e r  t h a n  
a p p r o x i m a t e l y  200 m e t e r s  i n  t h e  S ou th  A t l a n t i c  p r o v i n c e .  I t  I s  unknown 
w ha t ,  i f  a n y ,  s p e c i e s  migh t  I n h a b i t  t h e s e  d e p t h s .  T h i s  i s  an a r e a  t h a t  has
n o t  b e e n  s am p led  v e r y  t h o r o u g h l y  and  r e m a in s  p o o r l y  known.
T he re  a r e  o n l y  two s p e c i e s ,  £ .  n i ^ r e s c e n s  and S. 1 i g u l a t u s . known from 
t h e  M e d i t e r r a n e a n - A t l a n t i c  w a r m - tem p e ra t e  p r o v i n c e .  Svmphurus l l g u l a t u s  I s  
an  endemic  s p e c i e s .  Svtnphurus n l g r & s c e n s  a l s o  o c c u r s  a l o n g  th e  t r o p i c a l  
c o a s t  o f  A f r i c a .  The u n i q u e n e s s  o f  t h i s  p r o v i n c e  I s  r e f l e c t e d  i n  t h e  a lm os t  
c o m p le te  l a c k  o f  o v e r l a p  w i t h  any o t h e r  p r o v i n c e s .  I n  a d d i t i o n  t o  t h e
r e l a t i v e  p a u c i t y  o f  s p e c i e s  i n  t h i s  r e g i o n ,  a n o t h e r  d i s t i n c t i v e  f e a t u r e
a b o u t  t h e  t o n g u e f l s h e s  i s  the  a b s e n c e  o f  s h a l l o w - w a t e r  s p e c i e s .  A l though  
Svntphurus n i g r e a c e n s  h a s  b e e n  r e p o r t e d  from d e p t h s  as  s h a l l o w  as  20 m e t e r s  
( F a p a c o n s t a n t l n o u  and  T o r t o n e s e  1980)  most  c a p t u r e s  f o r  spe c im ens  t h a t  I 
h a v e  examined  and  m ost  o f  t h e  c o l l e c t i o n  d e p t h s  r e p o r t e d  In the  l i t e r a t u r e  
f o r  t h i s  s p e c i e s  r a n g e  be tw e en  70-300 m e t e r s .  The s e c o n d  M e d i t e r r a n e a n  
s p e c i e s ,  S.  1 I x u l a t u s . i s  s t r i c t l y  b a t h y a l  and i n h a b i t s  g r e a t  d e p t h s  be tween  
200-000  m e t e r s .
The t h r e e  t e m p e r a t e  p r o v i n c e s  i n  the  w e s t e r n  N or th  A t l a n t i c  
{ C a r o l l n e a n ,  E a s t e r n  G u l f  o f  Mexico and W e s te rn  G u l f  o f  Mexico)  have  t h e  
h i g h e s t  d i v e r s i t y  ( 1 0 ,  9 and 10 s p e c i e s ,  r e s p e c t i v e l y )  o f  any t e m p e r a t e  
p r o v i n c e s .  These  t h r e e  p r o v i n c e s  have  much o f  t h e i r  f a u n a  In common (S 
v a l u e s  r a n g i n g  from 74-90} and d i f f e r  o n l y  i n  min or  a s p e c t s  o f  t h e i r  
r e s p e c t i v e  f a u n a s .  A d d l t o n a l l y ,  t h e r e  I s  a  r e l a t i v e l y  h i g h  o v e r l a p  be tween
525
t h e s e  r e g i o n s  and  the  w e s t e r n  t r o p i c a l  p r o v i n c e s  (S v a l u e s  r a n g i n g  front  34- 
60 ) .  The h i g h e s t  o v e r l a p  (S— 48-60)  o c c u r s  be tw e en  t h e  two G u l f  o f  Mexico 
p r o v i n c e s  and t h e  t r o p i c a l  p r o v i n c e s .  Of the  t h r e e  t e m p e r a t e  p r o v i n c e s ,  the  
C a r o l l n e a n  P r o v i n c e  h a s  the  s m a l l e s t  amount o f  s h a r e d  fauna  w i t h  t h e  
t r o p i c a l  p r o v i n c e s  (S v a lu e s  r a n g i n g  from 34 -48 ) .  These  low v a l u e s  
u n d o u b t e d l y  r e f l e c t  t h e  more n o r t h e r l y  o c c u r r e n c e  o f  t h i s  r e g i o n  and  t h e  
e f f e c t i v e n e s s  o f  the  F l o r i d a  C u r r e n t  and  F l o r i d a  P e n i n s u l a  i n  s e p a r a t i n g  the  
f a u n a s  o f  t h e s e  r e g i o n s .
The o n ly  w e s t e r n  A t l a n t i c  member (j>. n e b u l o s u s ) o f  the  1 - 2 - 2  s p e c i e s  
g roup  o c c u r s  i n  t h e  C a r o l l n e a n  P ro v in c e  b u t  I s  a b s e n t  from t h e  o t h e r  two 
n o r t h  A t l a n t i c  t e m p e r a t e  p r o v i n c e s .  The r e m a i n i n g  s p e c i e s  a r e  a l l  r a t h e r  
w i d e l y  o c c u r r i n g  s p e c i e s  wi th  the  e x c e p t i o n  o f  £,  m ino r  and £■ p u s l l l u s . 
Svmohurus m ino r  o c c u r s  p r i m a r i l y  on l i v e  bo t tom  s u b s t r a t e s  a l o n g  t h e  
s o u t h e a s t e r n  s e a b o a r d  o f  the U n i t e d  S t a t e s  and a l o n g  t h e  w e s t  c o a s t  o f  
F l o r i d a  to  a b o u t  DeSoto Canyon a r e a .  I t  h a s  n o t  been  r e c o r d e d  f rom  t h e  
w e s t e r n  Gul f  o f  Mexico.  Svmphurus p u s l l l u a  I s  a d e e p - s e a  d w a r f  s p e c i e s  and 
I s  known o n ly  from a s m a l l  number (19)  o f  s p e c im en s .  Thus f a r ,  m os t  o f  t h e  
c a p t u r e s  o f  t h i s  s p e c i e s  have been  made a l o n g  the  e a s t  c o a s t  o f  t h e  U n i t e d  
S t a t e s  t o  s o u t h e r n  F l o r i d a .  I t  la  unknown from t h e  w e s t e r n  G u l f  o f  Mexico 
and b e c a u s e  o f  I t s  s m a l l  s i z e  and d e e p - w a t e r  h a b i t a t ,  i t  i s  v e r y  p o s s i b l e  
t h a t  t h i s  s p e c i e s  o c c u r s  In o t h e r  r e g i o n s  b u t  i s  j u s t  n o t  c o l l e c t e d  by 
c o n v e n t i o n a l  t r a w l i n g  g e a r .
A l though  t h e  f a u n a s  o f  t h e s e  t h r e e  r e g i o n s  a r e  b a s i c a l l y  s i m i l a r ,  
s e v e r a l  d i f f e r e n c e s  a r e  no ted  In t h e  g e n e r a l  abundance  o f  s p e c i e s  i n  t h e  
p r o v i n c e s .  For  example ,  in  the  E a s t e r n  G u l f  o f  M exico ,  two o f  t h e  d e e p e r
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d w e l l i n g  s p e c i e s ,  u n d e s c r i b e d  s p e c i e s  C and  £ .  p u s l l l u s  h a v e  n o t  b e e n  
c o l l e c t e d  v e r y  f r e q u e n t l y  a n d  m os t  o f  t h e  c a p t u r e s  o c c u r r e d  on  t h e  s o u t h e r n  
F l o r i d a  s h e l f .  I t  i s  t h o u g h t  t h a t  t h e s e  two s p e c i e s  may b e  more a b u n d a n t  
a l o n g  the  e a s t e r n  s e a b o a r d  o f  t h e  U n i t e d  S t a t e s  a n d  o n l y  o c c a s i o n a l l y  e x t e n d  
I n t o  t h e  G u l f  o f  M exico .  S i m i l a r l y ,  £ .  p i g e r  I s  known f r o m  a s m a l l  number  
o f  c o l l e c t i o n ®  a r o u n d  t h e  s o u t h e r n  t i p  o f  F l o r i d a  and  I s  I n c l u d e d  I n  t h e  
C a r o l i n e a n  P r o v i n c e ,  b u t  I s  more a b u n d a n t  In  t h e  G u l f  o f  Mexico  and 
C a r i b b e a n  S e a ,  A n o t h e r  d i f f e r e n c e  o c c u r s  i n  t h e  d i s t r i b u t i o n  o f  £ .  
c i v ! t a t i u m  b e t w e e n  t h e  two G u l f  o f  Mexico  p r o v i n c e s .  T h i s  s p e c i e s  I s  a l m o s t  
c o m p l e t e l y  a b s e n t  a l o n g  t h e  l i v e  b o t t o m  a r e a s  o f  t h e  w e s t  F l o r i d a  c o a s t  
( o n l y  one c i t a t i o n  f o r  S t .  J o s e p h  Bay,  G i n s b u r g  1951;  a n d  a few s p e c i m e n s  
f rom  t h e  s o u t h  F l o r i d a  s h e l f ,  t h i s  s t u d y ) .  I n  t h e  w e s t e r n  G u l f  o f  Mexico  
from j u s t  w e s t  o f  t h e  M i s s i s s i p p i  R i v e r  t o  t h e  Y u c a t a n  r e g i o n  Svntp^vpus 
t l v i . t a t l u n i  I s  v e r y  common and  one o f  t h e  m os t  a b u n d a n t  t o n g u e f l s h e s  on  i n n e r  
s h e l f  r e g i o n .  I n  t h e  C a r o l i n e a n  P r o v i n c e  a l o n g  t h e  s o u t h  c o a s t  o f  F l o r i d a  
and  n o r t h w a r d  t o  n o r t h e r n  G e o r g i a ,  t h i s  s p e c i e s  l a  a g a i n  commonly t a k e n  on 
t h e  i n n e r  s h e l f .  I n  t h e  w e s t e r n  G u l f  o f  M ex ico ,  u n d e s c r i b e d  s p e c i e s  C and  
S, u r o s p l l u s . b o t h  more common In  t h e  o t h e r  t e m p e r a t e  p r o v i n c e s ,  a p p e a r  
I n f r e q u e n t l y  I n  t h e  c o l l e c t i o n s ,
I n  the  C a r o l i n e a n  P r o v i n c e ,  Cape H a t t e r a s  I s  a n  I m p o r t a n t  f a u n a l  
b a r r i e r  f o r  many g r o u p s  o f  o r g a n i s m s  ( B r i g g s  1 9 7 4 ) ,  T h i s  l a n d m a r k  I s  a n  
i m p o r t a n t  b a r r i e r  t o  d i s p e r s a l  I n t o  more n o r t h e r l y  w a t e r s  f o r  I n s h o r e  
s p e c i e s  o f  t o n g u e f l s h e s  a s  w e l l .  C o m p a r i s o n  o f  t h e  s p e c i e s  l i s t s  show t h a t  
t h e  d i v e r s i t y  o f  t o n g u e f l s h e s  (6 s p e c i e s )  n o r t h  o f  Cape H a t t e r a s  ( T a b l e  91)
I s  o n l y  l i t t l e  more t h a n  h a l f  t h a t  f o r  t h e  a r e a  I m m e d i a t e l y  s o u t h  o f
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H a t t e r a s  (10 s p e c i e s ) .  Of 10 s p e c i e s  r e c o r d e d  from Che C a r o l i n e a n  P r o v in c e  
on ly  s i x  e x t e n d  i n t o  t h e  c o l d e r ,  b o r e a l  w a t e r s  o f  t h e  w e s t e r n  Nor th  A t l a n t i c  
P r o v i n c e .  Of s i x  s h a l l o w  (< 100 m e t e r s ) ,  common and  a b u n d a n t  s p e c i e s  i n  the  
C a r o l i n e a n  F r o v i n c e ,  on ly  S.. p l a g l u s a . S.. mirror and  d iomedeanus  have  been 
r e p o r t e d  n o r t h  o f  Cape H a t t e r a s ,  The r e m a i n i n g  t h r e e  s p e c i e s ,  £ .  u r o s p l l u s . 
£ .  p a r v u s  and S, c i v i t a t l u m  r e a c h  t h e i r  n o r t h e r n m o s t  e x t e n s i o n  a t  Cape 
H a t t e r a s .
Of t h e  s i x  s p e c i e s  o c c u r r i n g  r e g u l a r l y  n o r t h  o f  Cape H a t t e r a s ,  f o u r  a re  
d e e p - s e a  s p e c i e s ,  one o c c u r s  on th e  i n n e r  s h e l f ,  and  one i s  a s h a l l o w  w a te r  
s p e c i e s .  Of t h e s e  s p e c i e s ,  o n l y  f o u r  e x t e n d  n o r t h  t o  o r  beyond  Long I s l a n d ,  
These a r e  ( i n  o r d e r  o f  the  most  n o r t h e r l y  r e c o r d  f o r  e a c h ) :  mlp p y .
unde s c r i b e d  s p e c i e s  C, £ ,  p u s i l l u s . nebuj .p^us  and £ ,  p l a g l u s a . Svrnphums 
p l a g i u s a  r e a c h e s  i t s  n o r t h e r n  l i m i t  a ro u n d  Long I s l a n d  Sound (G ln sb u rg  
1951) ,  While  S, d iomedeanus  e x t e n d s  a l o n g  th e  I n n e r  s h e l f  f o r  a s h o r t  
d i s t a n c e  J u s t  n o r t h  o f  Cape H a t t e r a s  I t  p r o b a b l y  i s  n o t  a  pe rm anen t  
component  o f  t h e  C a r o l i n e a n  f a u n a .  As m e n t io n e d  a bove ,  b o t h  a d u l t  and 
l a r v a l  Svmphurus m ino r  have b e e n  r e c o r d e d  o f f  Nova S c o t i a ,  however ,  t h e s e  
s p e c im e n s  were c o l l e c t e d  a l m o s t  100 y e a r s  a p a r t  so  i t  I s  l i k e l y  t h a t  t h e y  
r e p r e s e n t  w a i f s  t r a n s p o r t e d  from more s o u t h e r l y  l a t i t u d e s .  I t  i s  
i n t e r e s t i n g  t o  n o t e  t h a t  one a d u l t  £ .  m in o r  was a g r a v i d  f e m a le .  I t  i s  no t  
known i f  a d u l t  f i s h e s ,  even  s m a l l - s i t e d  s p e c i e s  l i k e  d w a r f  t o n g u e f l s h e s ,  a r e  
t r a n s p o r t e d  n o r t h w a r d  by t h e  G u l f  S t ream  b u t  I t  seems h i g h l y  u n l i k e l y  t h a t  
a d u l t  b e n t h l c  t o n g u e f l s h e s  would be t r a n s p o r t e d .  Thus ,  t h e  c o l l e c t i o n  o f  a 
g r a v i d  £ .  aiT^op o f f  Nova S c o t i a  would i n d i c a t e  t h a t  t h i s  s p e c i e s  was In a 
h a b i t a t  b e n e f i c i a l  f o r  g row th  and s u r v i v a l  a f t e r  s e t t l i n g  o u t  o f  the
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p l a n k t o n .  S i n c e  n o t h i n g  i s  known c o n c e r n i n g  g r o w t h  r a t e s  o f  d w a r f  
t o n g u e f l s h e s  i t  i s  n o t  known I f  t h i s  s p e c i m e n  s u r v i v e d  t h r o u g h  a w i n t e r  I n  
w a t e r s  o f f  Nova S c o t i a .  S i n c e  t h i s  a r e a  i s  w e l l  b e y o n d  t h e  n o r m a l  r a n g e  f o r  
t h e  s p e c i e s ,  I t  i s  d o u b t f u l  i f  t h i s  i s  t h e  c a s e .  I n s t e a d ,  s i n c e  £ .  m i n o r  i s  
a d w a r f  s p e c i e s  which  m a t u r e s  a t  s m a l l  s i z e s  ( s e e  a b o v e )  i t  i s  a l t o g e t h e r  
p o s s i b l e  t h a t  t h i s  sp e c im e n  was t r a n s p o r t e d  n o r t h w a r d  as  a  l a r v a e ,  s e t t l e d  
o u t  o f  t h e  p l a n k t o n  and a t t a i n e d  s i z e s  l a r g e  e n o u g h  d u r i n g  I t a  f i r s t  summer 
t o  a t t a i n  s e x u a l  m a t u r i t y .  For  t h i s  r e a s o n  and t h e  g e n e r a l  I n f r e q u e n c y  o f  
c a p t u r e s  o f  t h i s  s p e c i e s  n o r t h  o f  Cape  H a t t e r a s ,  £ .  ffljnor I s  n o t  c o n s i d e r e d  
a p e r m a n e n t  r e s i d e n t  o f  t h e  W e s t e r n  N o r t h  A t l a n t i c  P r o v i n c e .
Among t h e  d e e p - s e a  s p e c i e s  w h ich  r e g u l a r l y  o c c u r  n o r t h  o f  Cape 
H a t t e r a s ,  £ ,  m a r g l n a t u s  r e a c h e s  I t s  n o r t h e r n  l i m i t  I n  t h e  M i d - A t l a n t i c  E i g h t  
o f f  t h e  c o a s t  o f  V i r g i n i a  b u t  a p p e a r s  t o  be more a b u n d a n t  i n  c o l l e c t i o n s  
from t h e  G u l f  o f  Mexico and  C a r i b b e a n  Sea .  Svmphurus  n e b u l o s u s  . n u s l  1 l u s  
and  u n d e s c r l b e d  s p e c i e s  C a r e  a l l  p e r m a n e n t  r e s i d e n t s  o f  t h e  W e s t e r n  N o r t h  
A t l a n t i c  P r o v i n c e .
The f a u n a l  s i m i l a r i t i e s  o f  t h e  W e s t e r n  N or th  A t l a n t i c  P r o v i n c e ,  a s  
would  b e  e x p e c t e d ,  a r e  s t r o n g e s t  w i t h  t h e  p r o x i m a l  C a r o l i n e a n  P r o v i n c e  ( S -  
75) . T h i s  p r o v i n c e  a l s o  h a s  s p e c i e s  i n  common w i t h  t h e  o t h e r  t e m p e r a t e  
p r o v i n c e s  (S v a l u e s  r a n g i n g  from AO-62) .  Much o f  t h e  s i m i l a r i t y  I n  t h e  
f a u n a  b e tw e e n  t h e  t e m p e r a t e  and  b o r e a l  p r o v i n c e  a n d  b e t w e e n  b o r e a l  an d  
t r o p i c a l  p r o v i n c e s  (S v a l u e s  12-25)  l a  b a s e d  on t h e  c o - o c c u r r e n c e  o f  w i d e l y  
o c c u r r i n g  d e e p - s e a  s p e c i e s  l i k e  m a r g l n a t u s  and  u n d e s c r l b e d  s p e c i e s  C a n d  
w i d e l y  o c c u r r i n g  s h a l l o w  w a t e r  s p e c i e s  l i k e  £■ p l a g l u s f l .
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I n  t h e  A t l a n t i c  O c e a n ,  Svmphurus s p e c i e s  i n h a b i t  d i v e r s e  h a b i t a t s  f rom 
s h a l l o w  e s t u a r i n e  a r e a s  o f  o n l y  a few c e n t i m e t e r s  d e e p  (VJyanski ,  u n p u b l i s h e d  
d a t a )  t o  d e p t h s  o f  a l m o s t  a t h o u s a n d  m e t e r s  o f f  t h e  c o n t i n e n t a l  s l o p e .  
F a c t o r s  a f f e c t i n g  t h e  d i s t r i b u t i o n  o f  t o n g u e f l s h e s  h a v e  s e ld o m  b e e n  
i n v e s t i g a t e d  a l t h o u g h  i t  h a s  b e e n  n o t e d  ( G i n s b u r g  1951;  Topp and  H o f f  1972;  
Menezes and Benvegnu  197G) t h a t  t o n g u e f l s h e s  i n h a b i t  r a t h e r  d i s c r e t e  d e p t h  
z o n e s .  G i n s b u r g  was l i m i t e d  from m ak ing  any  d e t a i l e d  a n a l y s i s  o f  e i t h e r  
e c o l o g i c a l  o r  z o o g e o g r a p h l c a l  d i s t r i b u t i o n s  by  t h e  s m a l l  number  o f  s p e c i m e n s  
a v a i l a b l e  t o  h im .  H e ne z e s  and  Benvegnu  (1976 )  i n  t h e i r  t r e a t m e n t  o f  S o u th  
A t l a n t i c  t o n g u e f l s h e s  a l s o  n o t e d  t h a t  I n d i v i d u a l  s p e c i e s  h a d  d i s c r e t e  d e p t h s  
o f  o c c u r r e n c e .  T h e s e  a u t h o r s  were  a b l e  t o  c o m p i l e  i n f o r m a t i o n  on  t h e  most  
common S o u th  A t l a n t i c  s p e c i e s .
The most  c o m p r e h e n s i v e  t r e a t m e n t  o f  t h e  i n f l u e n c e  o f  e c o l o g i c a l  f a c t o r s  
on t h e  d i s t r i b u t i o n a l  p a t t e r n s  o b s e r v e d  i n  t o n g u e f l s h e s  was  made by  Topp and 
H o f f  (1972 )  f o r  a  g r o u p  o f  s i x  w e s t e r n  A t l a n t i c  s p e c i e s  o c c u r r i n g  o f f  t h e  
w e s t  F l o r i d a  s h e l f .  T h e i r  r e s u l t s  a r e  i n c o r p o r a t e d  i n  t h e  d i s c u s s i o n  o f  
s u b s t r a t e  p r e f e r e n c e s  b e lo w .
The s p e c i e s  g r o u p s ,  d e f i n e d  i n  C h a p t e r  5,  w i l l  fo rm  t h e  b a s i s  f o r  
c o m p a r i s o n  and  d i s c u s s i o n  o f  t h e  e c o l o g i c a l  d i s t r i b u t i o n s  ( b a s e d  on 
s u b s t r a t e  t y p e s  a n d  d e p t h  o f  o c c u r r e n c e )  and  r e s o u r c e  p a r t i t i o n i n g  f o r  t h e  
s p e c l e s .
B e c a u s e  o f  t h e i r  s t r o n g  I n t e r a c t i o n  and  d e p e n d e n c e  on  s u b s t r a t e s ,  any 
c o n s i d e r a t i o n  o f  t h e  d i s t r i b u t i o n  o f  t o n g u e f l s h e s  w i l l  h a v e  t o  exam ine  
d i r e c t l y  t h e  d i s t r i b u t i o n  o f  s u b s t r a t e  t y p e s .  Bu t  a d i r e c t  a p p r o a c h
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e x a m i n i n g  o n l y  s u b s t r a t e  t y p e s  w i t h o u t  e x a m i n i n g  d e p t h  o f  o c c u r r e n c e  may be 
I n c o m p l e t e .  The I n f l u e n c e  o f  d e p t h  a n d  s e d i m e n t s  on  t h e  d i s t r i b u t i o n  o f  
b e n t h i c  o r g a n i s m s  i s  d i f f i c u l t  t o  s e p a r a t e  b e c a u s e  t h e s e  f a c t o r s  a r e  u s u a l l y  
c l o s e l y  c o r r e l a t e d  ( P e a r c y  1 9 7 8 ) .  S e d i m e n t  t e x t u r e  g e n e r a l l y  d e c r e a s e s  w i th  
i n c r e a s i n g  d e p t h  o f  w a t e r .  And s m a l l  p a r t i c l e s  a r e  t r a n s p o r t e d  from r e g i o n s  
o f  h i g h  e n e r g y  waves  a n d  c u r r e n t s  i n t o  d e e p ,  low e n e r g y  s e d i m e n t a r y  
e n v i r o n m e n t s ,  w h i l e  c o a r s e  s e d i m e n t s ,  s u c h  a s  s a n d s ,  g e n e r a l l y  a r e  d e p o s i t e d  
c l o s e  t o  t h e i r  c o n t i n e n t a l  s o u r c e  In  s h a l l o w  w a t e r .  S i n c e  p r e l i m i n a r y  
s t u d i e s  c i t e d  above  h a v e  I n d i c a t e d  t h a t  t o n g u e f l s h e s  h a v e  w e l l - d e f i n e d  d e p th  
p r e f e r e n c e s  ( p r o b a b l y  l i n k e d  t o  p a r t i c u l a r  s u b s t r a t e s ) ,  t h e n  any  
c o n s i d e r a t i o n  o f  e c o l o g i c a l  d i s t r i b u t i o n s  w i l l  h a v e  t o  e x a m i n e  b o t h  se d im e n t  
d i s t r i b u t i o n  and  d e p t h  o f  o c c u r r e n c e ,
T h a t  t o n g u e f l s h e s  d e p e n d  s t r o n g l y  on  s p e c i f i c  s u b s t r a t e  t y p e s  i s  
e v i d e n c e d  i n  t h e i r  u s e  o f  t h e  s u b s t r a t e  by  a c t i v e l y  b u r r o w i n g  I n t o  I t  i n  
o r d e r  t o  e s c a p e  d e t e c t i o n  by p r e d a t o r s .  I n  a d d i t i o n ,  t h e y  a r e  c r y p t i c a l l y  
c o l o r e d  w h ic h  h e l p s  them a v o i d  n o t i c e  f rom  p r e d a t o r s  ( a n d  p e r h a p s  p r e y  
a n i m a l s ,  a s  w e l l ) ,  Kany s p e c i e s  p o s s e s s  d i s r u p t i v e  c o l o r a t i o n  In  t h e  form 
o f  b a r s ,  b a n d i n g ,  s p o t s  and  g e n e r a l i z e d  m o t t l i n g  o f  t h e  e y e d - s l d e  s u r f a c e .  
A d d i t i o n a l l y ,  b a s e d  on  a few o b s e r v a t i o n s  by m y s e l f  and  f o o d  h a b i t  s t u d i e s  
by  o t h e r s  (Topp a n d  H o f f  1972;  S t i c k n e y  1976;  Kawakami 1 9 7 6 ) ,  I t  a p p e a r s  
t h a t  t o n g u e f t s h e s  r e l y  h e a v i l y  on  co m p o n e n t s  o f  t h e  b e n t h i c  community  f o r  
f o o d  i t e m s .  I n c l u d e d  I n  t o n g u e f i s h  d i e t s  a r e  p o l y c h a e t e s ,  t u b i c u l o u s  
a m p h l p o d s ,  s m a l l  b i v a l v e s ,  g a s t r o p o d s ,  and  o s t r a c o d s .  T o n g u e f i s h  d i g e s t i v e  
t r a c t s  a l s o  i n c l u d e  l a r g e  amounts  o f  s a n d  g r a i n s .  W heth er  s a n d  g r a i n s  a r e  
a c t i v e l y  I n g e s t e d  o r  p a s s i v e l y  I n c l u d e d  d u r i n g  t h e  c a p t u r e  o f  p r e y  i t e m s ,
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t h e i r  p r e s e n c e  i n  t h e  g u t  i n d i c a t e s  t h a t  t o n g u e f i s h ,  a s  w o u l d  b e  e x p e c t e d  
from t h e i r  m o rp h o lo g y ,  f e e d  c l o s e  t o  t h e  s u b s t r a t e  ( I f  n o t  d i r e c t l y  on i t ) .  
Many t o n g u e f l s h e s  have  sm a l l  mouths  a n d  a p p e a r  t o  b e  r e s t r i c t e d  I n  t h e  s i z e  
r a n g e  o f  o r g a n i s m s  t h e y  a r e  c a p a b l e  o f  i n g e s t i n g .  A d d i t i o n a l l y ,  many o f  t h e  
s p e c i e s  e x h i b i t  v a r y i n g  d e g r e e s  o f  d e n t i t i o n  on t h e  e y e d - s i d e  J a w s  w h i c h  may 
h a v e  s i g n i f i c a n t  e f f e c t s  on t h e  t y p e s  o f  p r e y  i t e m s  t h a t  t h e s e  f i s h e s  c a n  
i n c l u d e  i n  t h e i r  d i e t s .  A l t h o u g h  t h e  d e g r e e  o f  d e v e l o p m e n t  o f  e y e d - s i d e  
d e n t i t i o n  Can r e s u l t  e n t i r e l y  f rom n a n - s e l e c t i v e  g e n e t i c  c a u s e s ,  i t  may a l s o  
r e f l e c t  m o r p h o l o g i c a l  a d a p t a t i o n s  t o  p a r t i c u l a r  f e e d i n g  s t r a t e g i e s  o r  t o  
p a r t i c u l a r  p r e y  t y p e s .  I f  t o n g u e f l s h e s  do f o c u s  o n  p a r t i c u l a r  p r e y  t y p e s  o r  
s u i t e s  o f  p r e y  o r g a n i s m s  In t h e  b e n t h i c  c om m un i ty ,  t h a n  I t  i s  n o t  d i f f i c u l t  
t o  u n d e r s t a n d  how t o n g u e f l s h e s  c a n  b e  s e l e c t i v e l y  d i s t r i b u t e d  o v e r  s p e c i f i c  
s u b s t r a t e  t y p e s .  I n  f a c t ,  i f  p r e y  s e l e c t i v i t y  i s  h i g h ,  t h a n  d i s t r i b u t i o n a l  
p a t t e r n s  o f  t h e  t o n g u e f l s h e s  w i l l  be s t r o n g l y  i n f l u e n c e d  by d i s t r i b u t i o n  
p a t t e r n s  w i t h i n  t h e  b e n t h i c  comm unity .  A c c o r d i n g  t o  T h o r s o n  ( L 9 5 7 ) ,  t h e  
p h y s i c a l  and  c h e m i c a l  c o m p o s i t i o n s  o f  s e d i m e n t s  may b e  t h e  m a i n  f a c t o r  i n  
d e t e r m i n i n g  t h e  g e n e r a l  p a t t e r n s  o f  d i s t r i b u t i o n s  o f  i n f a u n a l  a n d  e p i f a u n a ]  
I n v e r t e b r a t e s  on t h e  l e v e l  s e a  f l o o r .  W h e re a s ,  f a u n a l  c h a n g e s  o f  b o t h  
b e n t h i c  i n v e r t e b r a t e s  and  v e r t e b r a t e s  a c r o s s  t h e  c o n t i n e n t a l  s h e l f  and  s l o p e  
h a v e  b e e n  r e l a t e d  t o  d e p t h - r e l a t e d  c h a n g e s  i n  p h y s i c o - c h e m i c a l  p r o p e r t i e s  
( S a n d e r s  and  H e s s l e r  1969;  H a e d r l c h  e t  a l ,  1 9 7 5 ) ,
T o n g u e f i s h  d i s t r i b u t i o n  p a t t e r n s  may t h e r e f o r e  b e  r e l a t e d  t o  s u b s t r a t e  
t y p e s  i n  any  ( o r  a l l )  o f  t h r e e  ways:
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1, D i r e c t  I n f l u e n c e :  T o n g u e f l s h e s  a r e  f o u n d  on  p a r t i c u l a r  s u b s t r a t e
t y p e s  b e c a u s e  t h e y  a c t i v e l y  s e l e c t  t h e s e  a r e a s  
f o r  p r o t e c t i o n ,  t e m p e r a t u r e  r e g i m e ,  c u r r e n t  
a c t i o n  e t c .
2 .  I n d i r e c t  I n f l u e n c e ;  T o n g u e f l s h e s  h a v e  s t r o n g  fo o d  p r e f e r e n c e s  and
d e pe nd  u p o n  s m a l l  e p i b e n t h i c  and  l n f a u n a l  
i n v e r t e b r a t e  f o o d  s o u r c e s ,  w h i c h  t h e m s e l v e s  
e x h i b i t  s t r o n g  s u b s t r a t e  s e l e c t i v i t y ,  
o r .  3, D i r e c t  I n f l u e n c e :  O b s e r v e d  d e p t h  d i s t r i b u t i o n s  o f  A t l a n t i c
t o n g u e f i s h e s  r e s u l t s  f r o m  r e s o u r c e  p a r t i t l o n i n  
a s  a c o u n t e r m e a s u r e  t o  c o m p e t i t i v e  I n t e r a c t i o n  
among c l o s e l y  r e l a t e d  s p e c i e s .
There  i s  s o  l i t t l e  e c o l o g i c a l  I n f o r m a t i o n  a v a i l a b l e  f o r  m o s t  
t o n g u e f i s h e s , e s p e c i a l l y  r e g a r d i n g  f o o d  h a b i t  d a t a ,  t h a t  i t  i s  d i f f i c u l t  t o  
d i s p r o v e  any o f  t h e  h y p o t h e s e s  l i s t e d  a b o v e .  F u r t h e r  i n v e s t i g a t i o n ,  
f r u i t f u l  t o  t h i s  d i s c u s s i o n ,  would  be an e x a m i n a t i o n  o f  f o o d  h a b i t s  f rom 
c l o s e l y  r e l a t e d  s p e c i e s  t o  e s t i m a t e  t o  wha t  d e g r e e ,  i f  a n y ,  t h e r e  i s  i n  
d i e t a r y  o v e r l a p ,
R a t h e r  t h a n  a c t i v e l y  t r y i n g  t o  d e f e n d  a n y  o f  t h e  t h r e e  h y p o t h e s e s  
l i s t e d  above ,  1 w i l l  d i s c u s s  e c o l o g i c a l  d i s t r i b u t i o n s  o f  t h e  I n d i v i d u a l  
s p e c  l e a  and  c o m p a re  them w i t h  members o f  t h e  same s p e c i e s  g r o u p .
When t h i s  t y p e  o f  c o m p a r i s o n  was made ( s e e  b e l o w ) , i t  became e v i d e n t  
t h a t  t h r e e  f a c t o r s  c o n t r i b u t e  t o  p r e s e n t - d a y  e c o l o g i c a l  d i s t r i b u t i o n s .  
F i r s t l y ,  t h e r e  i s  a p h y l o g e n e t i c  com ponent  w h ich  c o n t r i b u t e s  t o  t h e  d e p t h
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d i s t r i b u t i o n .  Members o f  p a r t i c u l a r  s p e c i e s  g r o u p s  g e n e r a l l y  do n o t  o v e r l a p  
In  d e p t h  o f  o c c u r r e n c e  ( a n d  h a b i t a t  t y p e ? ) .  S e c o n d l y ,  t h e r e  i s  an 
e c o l o g i c a l  c om ponen t  w h ic h  c o n t r i b u t e s  t o  o b s e r v e d  b a t h y m e t r i c  
d i s t r i b u t i o n s .  T h i s  i s ,  t h a t  d i s t r i b u t i o n s  a p p e a r  t o  c o r r e s p o n d  d i r e c t l y  
w i t h  t h e  d i s t r i b u t i o n s  o f  p a r t i c u l a r  s u b s t r a t e  t y p e s  {or  b e n t h i c  p r e y  
c o m m u n i t i e s ) .  And l a s t l y ,  b a t h y m e t r i c  d i s t r i b u t i o n s  o f  t h e  s p e c i e s  a p p e a r  
t o  be  d i r e c t l y  I n f l u e n c e d  by  c o - o c c u r r e n c e s  o f  s y m p a t r i c  members  o f  t h e  
s p e c i e s  g r o u p .  The d i s c u s s i o n  o f  e c o l o g i c a l  d i s t r i b u t i o n s  w i l l  be  p r e s e n t e d  
In  o r d e r  b y  s p e c i e s  g r o u p s .
The t h r e e  A t l a n t i c  s p e c i e s  p o s s e s s i n g  a 1 - 2 - 2 - 2 - 1  o r  1 - 2 - 2  ID p a t t e r n s  
h a v e  a l l o p a t r l c  g e o g r a p h i c  d i s t r i b u t i o n s  ( F i g .  10)  b u t  o v e r l a p  c o n s i d e r a b l y  
i n  d e p t h  o f  o c c u r r e n c e  ( F i g .  3 3 ) .  A l l  t h r e e  s p e c i e s  I n h a b i t  s i m i l a r  b a t h y a l  
d e p t h s  ( 2 5 0 - 9 0 0  m e t e r s )  i n  t h e i r  r e s p e c t i v e  g e o g r a p h i c  r a n g e s  on e i t h e r  s id e  
o f  t h e  A t l a n t i c  and  In  t h e  M e d i t e r r a n e a n  S e a .  T h e r e  i s  one  w e s t e r n  A t l a n t i c  
s p e c i e s ,  £ .  n e b u l o s u s . and  two e a s t e r n  A t l a n t i c  s p e c i e s ,  £-  1 l g u l a t u s  and £. 
v a r a n e l l e a e . A l l  t h r e e  s p e c i e s  h a v e  w ide  d e p t h  r a n g e s  ( a b o u t  600 m e t e r s )  
w h i c h  i s  t y p i c a l  f o r  t h e  s p e c i e s  g r o u p  a s  a w ho le  ( e v i d e n t  f rom F i g .  7 ) .  No 
o t h e r  s p e c i e s  In  any  o f  t h e  o t h e r  s p e c i e s  g r o u p s  h a v e  s u c h  w ide  d e p t h  ranges  
a s  r e p o r t e d  f o r  t h e s e  s p e c i e s .  Most  c o l l e c t i o n s  o f  A t l a n t i c  1 - 2 - 2 - 2 - 1  and 
1 - 2 - 2  s p e c i e s  h a v e  b e e n  made o v e r  s o f t  mud b o t t o m s .
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F i g u r e  33.  G r a p h ic  i l l u s t r a t i o n  o f  t h e  b a t h y m e t r i c  c e n t e r s  o f  a b u n d a n c e  f o r  
t h r e e  s p e c i e s  o f  t o n g u e f l s h e s  f Svmuhurus v a r u n e l l e a e . 
l l g u l a t u s  and  £ .  n e b u l o s u s ) c h a r a c t e r i z e d  b y  1 - 2 - 2 - 2 - 1  o r  1 - 2 - 2  
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One p o s s i b l e  e x p l a n a t i o n  f o r  t h e s e  s p e c i e s  h a v i n g  s u c h  wide  d e p th  
r a n g e s  I s  t h a t  e n v i r o n m e n t a l  c o n d i t i o n s  ( l i g h t ,  t e m p e r a t u r e ,  s a l i n i t y ,  
s u b s t r a t e  t y p e )  t h r o u g h o u t  t h e  d e p t h s  i n h a b i t e d  by  t h e s e  s p e c i e s  a r e  more 
u n i f o r m  when c o m p a r e d  t o  s i m i l a r  p a r a m e t e r s  on t h e  more  dynamic ,  s h a l l o w e r  
r e g i o n s  o f  t h e  c o n t i n e n t a l  s h e l f  and  n e a r s h o r e  r e g i o n s  o c c u p i e d  by the  o t h e r  
s p e c i e s  g r o u p s .
As a s p e c i e s  g r o u p ,  t h e  1 - 3 - 2  s p e c i e s  i n h a b i t  a w ide  b a t h y m e t r i c  r a n g e ,  
h o w e v e r ,  t h e  I n d i v i d u a l  s p e c i e s  g e n e r a l l y  h a v e  much more r e s t r i c t e d  d e p t h  
r a n g e s  t h a n  t h o s e  s p e c i e s  o f  t h e  1-2*2 g r o u p .  The two g r o u p s  o f  s p e c i e s  
w i t h  a  1 - 3 - 2  ID p a t t e r n ,  t h o s e  w i t h  an u n p i g m e n t e d  p e r i t o n e u m  and  t h o s e  w i t h  
a b l a c k  p e r i t o n e u m ,  h a v e  q u i t e  c o n t r a s t i n g  b a t h y m e t r i c  d i s t r i b u t i o n s .
S p e c i e s  w i t h  an u n p i g m e n t e d  p e r i t o n e u m  i n h a b i t  r e l a t i v e l y  s h a l l o w  (1-45  
m e t e r s )  s a n d y  s u b s t r a t e s  a d j a c e n t  t o  c o r a l  r e e f s  ( F i g .  3 4 ) .  Two o f  t h e  fo u r  
s p e c i e s  i n h a b i t  s a n d y  s u b s t r a t e s  on  m i d - o c e a n  i s l a n d s .  A n o th e r  two s p e c i e s  
o c c u r  i n  s i m i l a r  h a b i t a t s ,  a l m o s t  e x c l u s i v e l y  i n  t h e  C a r i b b e a n  Sea .
Members o f  t h e  1 - 3 - 2  s p e c i e s  g roup  p o s s e s s i n g  a  b l a c k  p e r i t o n e u m  a r e  
r e s i d e n t  c o m p o n e n t s  o f  t h e  s h e l f  f a u n a  and  e x t e n d  o v e r  a c o n s i d e r a b l e  r a n g e  
o f  d e p t h s  f rom a p p r o x i m a t e l y  20 m e t e r s  t o  700 m e t e r s  ( F i g .  3 5 ) .  I n  o r d e r  of  
i n c r e a s i n g  d e p t h  o f  o c c u r r e n c e  t h e  s p e c i e s  r a n k  a s  f o l l o w s :  £ .  p e ^ j c a p u s  
( 3 0 - 1 5 0  m e t e r s ) ;  £.. p u s l l l u s  ( 1 0 0 - 3 0 0  m e t e r s ) ;  £ .  n i e r e s c e n s  (40 -710  
m e t e r s ) ;  J5. a i n a b u r e l  ( 1 1 0 - 2 0 0  m e t e r s ) ;  u n d e s c r l b e d  s p e c i e s  C (100-510  
m e t e r s ) ;  £ ,  p l g e r  ( 6 0 - 5 1 0  m e t e r s )  and  m a r p i n a t u s  ( 2 0 - 7 0 0  m e t e r s ) .
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F i g u r e  34. G r a p h ic  I l l u s t r a t i o n  o f  t h e  d e p t h  o f  o c c u r r e n c e  f o r  f o u r  dwarf  
s p e c i e s  o f  Symphurus fS.  a r a w a k . r h v t l s m a . u n d e a c r i b e d  
s p e c i e s  A and  u n d e a c r i b e d  s p e c i e s  B) c h a r a c t e r i z e d  by a 1 - 3 - 2  ID 
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F i g u r e  35. G r a p h i c  I l l u s t r a t i o n  o f  t h e  b a t h y m e t r i c  c e n t e r s  o f  abundance f o r  
s e v e n  s p e c i e s  o f  Svmphurus c h a r a c t e r i z e d  by  a 1-3-2  ID p a t t e r n  




I t  I s  i n t e r e s t i n g  t o  n o t e  i n  F i g u r e  35 t h a t  t h e  s p e c i e s  which o v e r l a p  
i n  d e p t h  o f  o c c u r r e n c e  (£.  p u s i l l u s  w e s t e r n  N or th  A t l a n t i c ,  n i p r e s c e n s  
e a s t e r n  A t l a n t i c  and  p i n s b u r p i  w e s t e r n  S o u th  A t l a n t i c )  a r e  c o m p l e t e l y  
a l l o p a t r i c  w i t h  r e s p e c t  t o  g e o g r a p h i c  d i s t r i b u t i o n .  In  a s i m i l a r  f a s h i o n ,  
u n d e s c r i b e d  s p e c i e s  C ( w e s t e r n  N o r t h  A t l a n t i c ,  e a s t e r n  s e a b o a r d  o f  US) and  
S.  p l g e r  ( C a r i b b e a n  Sea and s o u t h e r n  t i p  o f  F l o r i d a )  o v e r l a p  i n  d e p th  o f  
o c c u r r e n c e ,  b u t  a g a i n ,  t h e s e  s p e c i e s  do n o t  u s u a l l y  c o - o c t y r  g e o g r a p h i c a l l y .  
A lso  e v i d e n t  i n  F i g u r e  35 I s  t h a t  s p e c i e s  which  c o - o c c u r  g e o g r a p h i c a l l y ,  
such  as  S. p u s l l l u s  and u n d e s c r i b e d  s p e c i e s  C, and £ .  p l g e r  and  
m a r a l n a t u s . u s u a l l y  do n o t  o v e r l a p  e x t e n s i v e l y  w i t h  r e s p e c t  t o  dep th  o f  
o c c u r r e n c e ,
The two A t l a n t i c  s p e c i e s  w i t h  a 1 - 3 -3  ID p a t t e r n  oc cupy  a p p r o x i m a t e l y  
s i m i l a r  d e p t h  r e g i o n s  ( F i g .  36) on t h e  I n n e r  c o n t i n e n t a l  s h e l f  b u t  a re  
c o m p l e t e l y  a l l o p a t r i c  i n  d i s t r i b u t i o n .  Svmphurus normani  o c c u r s  a t  d e p t h s  
from 2 5 -8 0  m e t e r s  a l o n g  t h e  c o a s t  o f  U es t  A f r i c a .  Svmphurus t r e w a v a s a e  ha s  
b e e n  c o l l e c t e d  o v e r  a somewhat  w i d e r  d e p t h  r a n g e  and  o c c u r s  a t  s h e l f  d e p t h s  
from a b o u t  20-180 m e t e r s  a l o n g  t h e  w a r m - te m p e ra t e  c o a s t  o f  B r a z i l .
The f o u r  s p e c i e s  w i t h  a l -A -2  ID p a t t e r n  a r e ,  w i t h  one e x c e p t i o n ,  
q u i t e  d i s s i m i l a r  i n  d e p t h  o f  o c c u r r e n c e  ( F i g ,  3 7 ) ,  A l l  o f  t h e  s p e c i e s  
o c c u r r i n g  I n  t h e  w e s t e r n  N o r t h  A t l a n t i c  a r e  c o m p l e t e l y  a l l o t o p i c  w i th  r e g a r d  
t o  d e p t h  o f  o c c u r r e n c e .  Svmphurus ommaspi lus  i s  c o m p l e t e l y  d i f f e r e n t  f rom 
th e  r e m a i n i n g  t h r e e  s p e c i e s  In  t h a t  i t  o c c u r s  p r i m a r i l y  on sandy s u b s t r a t e s  
a d j a c e n t  t o  c o r a l  r e e f s  and t u r t l e  g r a s s  be ds  t h r o u g h o u t  t h e  C a r ib b e a n  
P r o v i n c e ,  The r e m a i n i n g  t h r e e  s p e c i e s  o c c u r  on t h e  c o n t i n e n t a l  s h e l v e s  o f  
b o t h  N or th  and  S o u th  Am erica .  Svmphurus minor  a p p e a r s  t o  p r e f e r  s u b s t r a t e s
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F i g u r e  36, G r a p h ic  i l l u s t r a t i o n  o f  b a t h y m e t r i c  c e n t e r s  o f  abundance f o r  two 
A t l a n t i c  s p e c i e s  (S,  no rm an l  and S. t r e w a v a s a e l c h a r a c t e r i s e d  by 
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F i g u r e  37.  G r a p h ic  i l l u s t r a t i o n  o f  t h e  b a t h y m e t r i c  c e n t e r s  o f  abundance  f o r  
f o u r  w e s t e r n  A t l a n t i c  s p e c i e s  (5 .  k v a r o p t e r v E l u m . S.. m ino r ,  S. 
omniaspllus  and  £- o a r v u s l c h a r a c t e r i z e d  by a 1 - 4 - 2  ID p a t t e r n ,
1 - s. - 2 S P E C I E S
N-6J
Dmnuplluii minor pirvut kyaropierygluTft
r
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d e r i v e d  from l i m e s t o n e  o r  l i v e - b o t t o m  h a b i t a t s .  I t s  c e n t e r  o f  a bunda nce  
c o r r e s p o n d s  c l o s e l y  w i t h  t h e  o c c u r r e n c e  o f  l i v e  b o t t o m  a r e a s  a l o n g  t h e  
s o u t h e a s t e r n  c o a s t  o f  t h e  U n i t e d  S t a t e s  and  t h e  w e s t  c o a s t  o f  F l o r i d a  a l m o s t  
t o  the  DeSo to  Canyon a r e a .  The o b s e r v e d  d e p t h  r a n g e s  f o r  t h i s  s p e c i e s  I s
11-50 m. In  c o n t r a s t ,  £ .  p a r v u s  I s  l a r g e l y  s y m p a t r l c  w i t h  S. m in o r  
t h r o u g h o u t  I t s  r an g e  b u t  i s  a l m o s t  c o m p l e t e l y  a l l o t o p l c  w i t h  r e g a r d  t o  d e p t h  
o f  c a p t u r e .  Svmphurus p a r v u s  o c c u r s  commonly a t  d e p t h s  r a n g i n g  from 50-100  
in, e x c e p t  i n  t h e  r e g i o n  a l o n g  t h e  w e s t  F l o r i d a  s h e l f ,  where I t  h a s  b e e n  
t a k e n  somewhat  s h a l l o w e r  ( a s  s h a l l o w  a s  40 m ) . The d e p t h  o f  o c c u r r e n c e  f o r  
S '  p a rv u s  a p p e a r s  t o  be I d e n t i c a l  w i t h  t h a t  o f  t h e  s o u t h e r n  S o u t h  American  
s p e c i e s ,  5 . k v a r o p t e r v g l u m . A l though  t h i s  s p e c i e s  I s  p o o r l y  r e p r e s e n t e d  In  
c o l l e c t i o n s ,  a v a i l a b l e  d e p t h  r e c o r d s  I n d i c a t e  t h a t  t h i s  s p e c i e s  I s  an 
i n h a b i t a n t  o f  t h e  open s h e l f  o c c u r r i n g  a t  d e p t h s  r a n g i n g  f ro® 36-69  m e t e r s .
The s p e c i e s  w i t h  a 1 - 4 - 3  ID p a t t e r n  c o m p r i s e  t h e  l a r g e s t  g r o u p  o f  
s h a l l o w - v a t e r  t o n g u e f i s h  3 p e c l e s ,  The r e l a t i o n s h i p s  be tw e en  d e p t h  o f  
o c c u r r e n c e  and  s u b s t r a t e  t y p e  a r e  b e s t  exam pled  among t h i s  g ro u p  o f  s p e c i e s  
( F i g .  38 ) .  There  a p p e a r  t o  be  a r an g e  o f  h a b i t a t  s p e c i a l i s t s  among t h i s  
g ro u p .  For  example ,  u r o s o l l u s  o c c u r s  o v e r  l i v e - b o t t o m  h a b i t a t s  a l o n g  t h e  
s o u t h e a s t e r n  c o a s t  o f  t h e  U n i t e d  S t a t e s ,  w e s t  F l o r i d a ,  o f f s h o r e  a t  
G a l v e s t o n ,  Texas  and on t h e  Y uc a tan  Banks, I t  i s  g e n e r a l l y  a b s e n t  f rom t h e  
r e g i o n s  a l o n g  t h e  c o a s t  where  mud and q u a r t z  sflnd b o t to m s  p r e d o m i n a t e .
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F i g u r e  38 G r a p h ic  i l l u s t r a t i o n  o f  b a t h y m e t r i c  c e n t e r s  o f  abundance  f o r  
f i v e  s p e c i e s  o f  w e s t e r n  A t l a n t i c  Svmphurus c h a r a c t e r i z e d  by  a I - 








5 4  3
Svmphurus p l a y l u s a  Is  u n i q u e  among t h e  1 - 4 - 3  ID p a t t e r n  s p e c i e s  o f  
w e s t e r n  Worth A t l a n t i c  t o n g u e f i s h e s  t h a t  o c c u r  n o r t h  o f  Mexico In  t h a t  i t  i s  
the o n l y  s p e c i e s  t o  r e g u l a r l y  o c c u r  In s h a l l o w - w a t e r  and  e s t u a r i n e  a r e a s .
I t  I s  e x t r e m e l y  a b u n d a n t  s e a s o n a l l y  In n e a r s h o r e  w a t e r s  from T e x a s  t o  
Chesapeake  Bay and c o m p r i s e s  a s i g n i f i c a n t  p r o p o r t i o n  o f  t h e  t r a w l  c a t c h e s  
from t h e s e  r e g i o n s .  No o t h e r  t o n g u e f i s h  s p e c i e s  o v e r l a p  I n  d e p t h  o f  
o c c u r r e n c e  o r  h a b i t a t  ( e s t u a r i n e )  w i t h  t h i s  s p e c i e s .  Svmphurus p l a g l u s a  
d o e s ,  however ,  o c c u r  o u t  o n t o  t h e  c o n t i n e n t a l  s h e l f  t o  d e p t h s  o f  20-40  
m e t e r s ,  b u t  t h e  m a j o r i t y  o f  t h e  p o p u l a t i o n  a p p a r e n t l y  r e s i d e s  a t  much 
s h a l l o w e r  d e p t h s  ( F i g .  38) .
Svmphurus d lom edeanus  i s  a w i d e - r a n g i n g  s p e c i e s .  T h r o u g h o u t  i t s  
g e o g r a p h i c  r a n g e ,  I t  I s  u s u a l l y  t a k e n  a t  d e p t h s  r a n g i n g  from 2 1 - 1 0 0  m e t e r s  
( F ig .  3 8 ) .  At  t h e s e  d e p t h s  I t  u s u a l l y  does  n o t  c o - o c c u r  w i t h  a n y  o t h e r  10- 
c a u d a l  r ay e d  s p e c i e s  w i t h  a 1 -4 -3  ID p a t t e r n .  O f f  t h e  c o a s t  o f  C e n t r a l  
A m e r i c a ,  i t  t w i c e  o c c u r r e d  In  t r a w l  h a u l s  w i t h  t h e  12- c a u d a l  r a y e d  £ .  
t e s s e l l a t u s . I t  a l s o  i s  t a k e n  o c c a s i o n a l l y  w i t h  £ ,  c l v i t a t i u m  i n  
c o l l e c t i o n s  made I n  t h e  w e s t e r n  G u l f  o f  Mexico .
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F i g u r e  39.
A. Svmphurus y j m n g l l e a e ■ IOS DISC ST 10873.  105 mm SL.
B. Svmphurus l i g u l a t u s . ANSP 123249.  8 4 .5  ram SL.
C. Svmphurus n e b u l o s u s . UMO 3 1 1 , 8 .  7 6 .7  mm SL,

5'i5
F i g u re  40 .
A. Svmphurus a r a w a k . USNM 267784.  2 9 .3  mm SL.
B. Svmphurus r h v t l s m a . FMNH 94B21, 2 1 .7  mm SL.
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F i g u r e  4 1 .
A. Symphurus U n d e s c r i b e d  S p e c i e s  A. BMfJH 1 9 7 9 . 1 . 5 : 2 3 7 .  2B .0  nun SL.
B, Svmphuras  U n d e s c r l b e d  S p e c i e s  B. BMNH 1 9 8 4 . 7 . 1 6 : 2 4 6 .  5 9 .2  nun SL.
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F i g u r e  42 ,
A. Svmphurus p e l i c a n u s . TCUC 8 2 4 8 ,2 ,  5 8 . 3  mm SL,
B. Svmphurus f i n s b u r ^ i  H o l o t y p e .  MZUSF 12339. 6 1 .5  mm SL.
C. Svmphurus U n d e s c r i b e d  S p e c i e s  C. UMHL UNCAT G898. 127 nun SL.
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F i g u r e  43.
A. Svmphurus n l g r e s c e f t s . IOS 8020.  9 7 . 3  mm SL.
B. Svmphvirua p u s l l l u s . USA 4 6 2 2 .  3 6 . 5  mra SL.
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F i g u r e  44 .
A. 5Yffiphums m a r g i n a t u s . USNM 236609,  115 mm SL.
B. Svmphurus p 1 per . USMM 15 9 2 1 1 ,  1 0 6  mm SL.

550
Figure  45 ,
A- Svmphurus n e r m a n l ■ H o l o t y p e . BMNil 1 9 3 0 , 5 . 6 : 5 1 .  8 1 ,4  ram SL.
B. Symphurus t r e v a v a s a e . MZUSP 12457-468 ,  109 mm SL,
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F i g u r e  46 ,
A, Svmphurus k y a r o p t e r y g l u m . H o l o t y p e .  MZUSP 12425 .  119 mm SL, 
fl. Svmphurus m i n o r . CCRL V 7 6 : 14893 .  5 1 .2  mm SL.
C. Svmphurus p a r v u s . VIMS UNCAT DEL 0 2 - 0 2  ST 21 .  8 0 , 2  nun SL.
D, Svmphurus  o n u u a s p l l u s . FMNH 94820 .  5 3 . 6  mm SL.

F i g u r e  4 7  ,
A. Svmphurus d i o m e d e a n u s . UMML UNCAT F711 ( D a r k  P h a s e ) ,  136 mm SL.
UMHL 17431.  ( L i g h t  P h a s e ) .  127 nun SL.
B. Svmphurus l e n v n s l , MZUSP 1 2 5 5 5 - 5 6 0 ,  126 mm SL.
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F i g u r e  48 .
A. Symphurus p l a g l u s a . UF 10295.  137 mm SL.
B- Symphurus u r o s p i l u s , USNM 267315, 129 mm SL.
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F i g u r e  69.
A. Svmphurua c j v l c a t j u r a . ( F e m a le  above  and  male b e l o w } . TCWC
Female 112 nun SL. H a le  119 mm SL.
B. Syrophurus p l a g u s l a . ANSP 121326 .  112 mm SL,
6189  ,2 1 .
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F i g u r e  50.
A. Svinohurua t e s a e l l a t u s . ( K a l e ) ,  USNM UNCAT ORII ST 10231.  132 mm SL.
B. Svtnchurus u n d e s c r i b e d  s p e c i e s  D r USNM UNCAT ORU ST 12034.  152 mm SL.
C. Svmphurus u n d e s e r l b e d  s p e c i e s  E, UFRM UNCAT JSR 6 6 - 4 9 ,  101 mm SL,

A p p e n d i x
M a t e r i a l  e x a m i n e d  f o r  i n t e r d i g l t a t i o n  p a t t e r n s  p o r t i o n  o f  s t u d y .  For 
s p e c i e s  m ark e d  w i t h  an  a s t e r i s k  (* )  t h e  m a t e r i a l  exam ined  f o r  
i n t e r d i g l t a t i o n  p a t t e r n s  i s  l i s t e d  u n d e r  t h e  r e s p e c t i v e  m a t e r i a l  examined 
s e c t i o n s  o f  t h e  i n d i v i d u a l  d e s c r i p t i v e  a c c o u n t s  In t h e  s y s t e m a t i c  r e v i s i o n  
c h a p t e r s  ( 6 . 1 - 6 . 7 ) .  S p e c i e s  m arked  w i t h  # s i g n  a r e  known o n l y  from the 
h o l o t y p e  .
#5 ,  a r a b l c u s  BMNH 1 9 3 9 , & .2 4 : 1 8 3 9 .  H o l o t y p e .
S . a r a w a k  *
S. a t r a m e n t a t u s  USNM 41157 ;  41471 S y n t y p e s ; 4 1 367 -68 .  MCZ 35922.  CAS-5U 
P a r a t y p e s .
£ .  a t r l c a u d u s  USNM 27396.
S. a u s t r a l i s  AMS 1 - 7890 H o l o t y p e ;  1- 2 3 8 7 0 - 0 0 2 0 0 3 „ - 0 0 7 .
£ .  c l v l t a t l u m  *
£ .  d lo m e d e a n u a  *
£ .  e l o n g a t u s  UMML UNCAT
S. f a s c t o l a r i s  USNM 44406 H o l o t y p e .
#£ .  f u s c u s  ZMB 17686 H o l o t y p e .
£ .  e l l e s l l  BMNH 1 9 3 9 . 5 . 2 4 : 1 8 3 5 -  38.
S. E i n s b u r g l  +
£ .  g o r g o n a e  BMNH 1 9 2 6 , 7 , 1 2 : 3 1 - 3  H o l t o t y p e  a n d  p a r a t y p e s ;  1 9 5 6 . 3 . 1 : 1 6 - 2 0 .
A p p e n d i x
M a t e r i a l  exam ined  f o r  i n t e r d i g l t a t i o n  p a t t e r n s  p o r t i o n  o f  s tu d y .  For  
s p e c i e s  marked w i t h  an a s t e r i s k  (* )  t h e  m a t e r i a l  e x a m in ed  f o r  
i n t e r d i g l t a t i o n  p a t t e r n s  i s  l i s t e d  u n d e r  t h e  r e s p e c t i v e  m a t e r i a ]  examined  
s e c t i o n s  o f  t h e  i n d i v i d u a l  d e s c r i p t i v e  a c c o u n t s  i n  t h e  s y s t e m a t i c  r e v i s i o n  
c h a p t e r s  ( 6 . 1 - 6 , 7 ) ,  S p e c i e s  marked  w i t h  # s i g n  a r e  known on ly  from t h e  
h o l o t y p e .
a r a b i c u s  BMNH 1 9 3 9 .5 . 2 4 : 1 8 3 9 .  H o l o t y p e .
£,  a raw ak  *
S. a t r a im e n ta t u s  USNM 41157;  41471 S y n t y p e s ;  41367 -68 ,  MCZ 35922. CAS-SU 
P a r a t y p e s .
S. a t r i c a u d u s  USNM 27396,
S a u s t r a l i s  AMS 1-7898 H o l o t y p e ;  1 - 2 3 8 7 0 - 0 0 2 , - 0 0 3 , - 0 0 7 .
£.  c l v l t a t l u m  *
£. dlomedeflnuB *
S. e l o n e a t u s  UMML UNCAT 
£. f a s c l o l a r i s  USNM 44406 H o l o t y p e .
#£. f u s c u s  ZMB 17686 H o l o t y p e .
S. p i l e s l l  BMNH 1 9 3 9 , 5 . 2 4 : 1 8 3 5 - 3 8 .
£,  e l n s b u r a l  *
£ .  g o r g o n a e  BMNH 1 9 2 6 . 7 . 1 2 : 8 1 - 3  H o l t o t y p e  and p a r a t y p e s ;  1 9 5 6 . 3 . 1 : 1 6 - 2 0 .
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S. h o l o t h u r l a e  BMNH 1 8 9 2 , 1 . 1 4 : 3 4  H o l o t y p e .  ?ZMC P86117-B.
#£ .  h o n d o e n a I s  USNM 75675 H o l o t y p e .
£,  ^ e n v n s i  *
S,  k v a r o p t e r v g l u m  *
S, l e e l  USNM 41405  S y n t y p e a ; 35916;  35906,  CAS-SU 39 S y n t y e s .
£ .  1 I g u l a t u s  +
U n d e s c r l b e d  s p e c i e s  A t h r o u g h  E *
S. l u z o n e n s i a  USNM 138043 H o l o t y p e .
£.  mac r  o p h t h a l m i a  BMNH 1 9 3 9 , 5 , 2 4 :  1825 -26  H o l o t y p e  and  p a r a t y p e ,  
#S,  m a l d i v e n s l s  BMNH 1 9 3 9 . 5 , 2 4 : 1 8 1 5  A t e l o t y p e .
£ .  m a r m o ra tu s  USNM 93092 H o l o t y p e ;  93208 p a r a t y p e .
£. marelnatus *
S- m l c r o l e p l s  MCZ 28535 H o l o t y p e .
S. m l c r o r h v n c h u s  ZMA 1 0 8 ,193  H o l o t y p e ,
£. minor *
£, n e b u l o a u s  *
U n i d e n t i f i e d  s p e c i e *  A USNM 265183;  245733 ;  236607 .
S. n l p r e s c e n s  *
£■ normanl  *
5 .  o c e l l a t u s  BMNH 1 9 2 2 . 3 . 2 7 :  H o l o t y p e ;  1 9 2 2 . 3 . 2 7 : 2 4 ;  1 9 2 2 . 3 . 2 7 4 .
PB 6102-112 ;  P 8 6 1 0 3 - 0 5 ,  SAM 28814.
£ .  onm iaap l lus  *
fi. op l ^ n t a l l s  UKMZ 159738 .  MHNH 19B4.633.
S '  p a i t e n s i a  USNM 128172 H o l o t y p e ;  128173 p a r a t y p e .
£ ,  p a r v u s  *
ZMUC
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£ ,  p e l i c a n u s  *
£ .  p l g e r  *
5* o l a y l u a a  *
£ .  p l a g u s i a  *
£ ,  p u g 1 1 l u g  +
£ .  r e g a n l  ZMA 1 0 0 ,246  L e c t o t y p e ;  1 0 0 .2 4 7 - 2 4 9  p a r a l e e t o t y p e s . MNHN 50-1;
5 0 - 2 ;  5 0 -6 9 .
£> r h v t l  ania *
5.. s a v a d e n i a l h e n s i a  BMNH 1 9 0 8 , 3 . 2 3 : 1 5 7  H o l o t y p e ;  1 9 0 8 .3 .2 3 :1 5 8  p a r a t y p e .
S. s c h u l t z i  USNM 138044 H o l o t y p e ;  138057 P a r a t y p e ;  138033; 138025; 138046 
S- s e c h u r a e  USNM 128170 H o l o t y p e ;  128171 p a r a t y p e s .
5.. s t r l c t u a  USNM 51624 H o l o t y p e ;  51873 p a r a t y p e .  BPBM 24730,
£. trevavasae *
5.. t r l f a s e l a t o s  USNH  Syn type  .
£ .  u n d a t u s  USNM 51619 H o l o t y p e ;  BPBM 24982.
£ .  u r o s p l l u a  *
5.. v a n j i i e l l e a e  +
£ .  v a r l e & a c u s  SAM 15399 H o l o t y p e ;  BMNH 1 9 0 4 . 1 1 . 4 : 2 ,
S. v a r l u a  USNM 15392 S y n t y p e ;  HCZ 28536 s y n t y p e s .
£ .  w l l l l a m s l  BMNH 1 8 9 5 . 5 . 2 7 : 2 2 4  H o l o t y p e .
£ ,  woodntasonl  ZMA 1 0 0 .2 5 2 .
5 5 9
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